
MEMORANDUM 

TO: Mr. Addison Rice 
Anderson, Mulholland and Associates 

FROM: R. lnfanteM 
RE: Data Validation 

BMSMC, Former Tank Farm, PR 
SM02.00.02 
Accutest Job Number: JC3254 

SUMMARY 

DATE: September 30, 201 5 

FILE: JC3254 

Full validation was performed on the data for several groundwater samples analyzed selected volatile 
organic compound by method SW846-8260C, selected alcohols by method SW846-8015C (DAI) and 
selected semivolatiles organics (PAHs) by method 8170D (SIM) . The samples were collected at the 
BMSMC, Building 5 Area, Humacao, PR site on june 3-5, 2015 and submitted to Accutest Laboratories 
of Dayton, New Jersey that analyzed and reported the results under delivery group (SDG) JC32 54. 

The sample results were assessed according to USEPA data validation guidance documents in the 
following order of precedence: "USEPA Region 2, SOP HW-24, Validating Volatile Organic Compounds 
by GC/MS, SW-846 Method 82608 (August 2009-Revision 2), the USEPA National Functional Guidelines 
for Low Concentration Organic Data Review (August 2009-Revision 2), the USEPA National Functional 
Guidelines for Organic Data Review for Low Concentration Water (SOP HW-13, August 2009-Revision 
3); Data Validation Standard Operating Procedure for Organic Analysis of Low/Medium 
Concentration Semivolatile Acquired using SW-846 Method 8270C (SOW SOM01.2- SOP HW-35, August 
2009 -Revision 1 ); Validating Semivolatile Organic Compounds by GC/MS, SW846 8270D (SOP HW-22, 
August, 2009 - Revision 4) (noted herein as the "primary guidance documents'). Also, QC criteria 
from "Test Methods for Evaluating Solid Waste, Physical/Chemical Methods SW-846 (Final Update N, 
December 1998)," are utilized. The guidelines were modified to accommodate the non-CLP 
methodology. The QC criteria and data validation actions listed on the data review worksheets are 
from the primary guidance document, unless otherwise noted. 

In general the data are valid as reported and may be used for decision making purposes. Results for 
Anthracene were qualified as estimated 0> in samples JC3254-17 and JC3254-18 due to MS/MSD 
recovery outside control limits; results for sample JC3254-30 qualified as estimates due to extraction 
of the sample one day after holding time limit. 

SAMPLES 

FIELD SAMPLE ID LABORATORY ID ANALYSIS 

MW-15 JC3254-1 VOCs 

MW-17 JC3254-2 VOCs 

MW-5 JC3254-3 VOCs 

MW-14 JC3254-4 VOCs 

QCTB 030915 JC3254-5 VOCs 

S-35 JC3254-6 VOCs, Alcohols 

S-35D JC32~4-7 VOCs, Alcohols 
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FIELD SAMPLE ID LABORATORY ID ANALYSIS 

S-36 JC32S4-8 VOCs, Alcohols 

S-32 JC3254-9 VOCs, Alcohols 

S-33 JC3254-10 VOCs, Alcohols 

MW-18 JC3254-11 VOCs 

MW-3 JC3254-12 VOCs 

MW-13 JC3254-13 VOCs 

MW-130 JC3254-14 VOCs 

MW-7 JC3254-15 VOCs 

MW-16 JC3254-16 VOCs 

MW-160 JC3254-16 MSD VOCs 

MW-16S JC3254-16 MS VOCs 

MW-12 JC3254-17 VOCs,SVOCs 

MW-120 JC3254-18 VOCs, SVOCs 

QCTB 090915 JC3254-19 VOCs 

A-IR(S) JC3254-20 VOCs, Alcohols 

A-2R(2) JC3254-21 VOCs, Alcohols 

VP-1 UP--:{'" JC3254-22 VOCs, Alcohols 

VP-2 v P-2V' JC3254-23 VOCs, Alcohols 

D-1 R JC3254-24 VOCs, Alcohols 

S-31 R(2) JC3254-25 VOCs, Alcohols 

S-31 R(2)D JC3254-25 MSD VOCs, Alcohols 

S-31 R(2)S JC3254-25 MS VOCs, Alcohols 

S-29R JC3254-26 VOCs, Alcohols 

E-1 R JC3254-27 VOCs, Alcohols 

G-1 R(3) JC3254-28 VOCs, Alcohols 

S-34 JC3254-29 VOCs, Alcohols 

EB090915 JC3254-30 VOCs, Alcohols, SVOCs 

TB090915 JC3254-31 VOCs 

REVIEW ELEMENTS 

Sample data were reviewed for the following parameters, where applicable to the method • 
o Agreement of analysis conducted with chain of custody (COC) form 
o Holding time and sample preservation 
o Gas chromatography/mass spectra try (GC/MS) tunes 

'"' o Initial and continuing calibrations it"' 
o Method blanks/trip blanks/field blank 
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o Surrogate spike recovery 
o Matrix spike/matrix spike duplicate (MS/MSD) results 
o Internal standard performance 
o Field duplicate results 
o Laboratory control sample/laboratory control sample duplicate (LCS/LCSD) results 
o Quantitation limits and sample results 

DISCUSSION 

Agreement of Analysis Conducted with COC Reauest 

Sample reports corresponded to the analytical request designated on the chain-of-custody form. 

Holding Times and Sample Preservation 

The cooler temperatures were within the QC acceptance criteria of 4°C ± 20C. 

Sample preservation was acceptable. 

Samples analyzed within method recommended holding time except for the following: 

• JC3254-30 - sample extracted one day after holding time limit. Results are qualified as 
estimated 0). 

GC/MSTunes 

The frequency and abundance of bromofluorobenzene (BFB) tunes were within the QC acceptance 
criteria. All samples were analyzed within the tuning criteria associated with the method. 

Initial and Continuing Calibrations 

VOCs 
The percent relative standard deviations (%RSDs) and response factors (RFs) of all target analytes 
were within the QC acceptance criteria in the initial calibration. Correlation coefficients (r2

) of target 
analytes were within the QC acceptance criteria. Ongoing accuracy of the instrument was determined 
by the analysis of a continuing calibration standard. 

SVOCs 
The percent relative standard deviations (%RSDs) and response factors (RFs) of all target analytes 
were within the QC acceptance criteria in the initial calibration. Correlation coefficients (r) of target 
analytes were within the QC acceptance criteria. Ongoing accuracy of the instrument was determined 
by the analysis of a continuing calibration standard. 

Alcohols 
The percent relative standard deviatJEws (%RSDs) and response factors (RFs) of all target analytes 
were within the QC acceptance criteria in the initial calibration. Correlation coefficients (r) of target 
analytes were within the QC acceptance criteria. Ongoing accuracy of the instrument was determined 
by the analysis of a continuing calibration standard. 
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Method Blank/Trip Blank/Field Blank 

Target analytes were not detected in laboratory method blanks for VOCs, SVOCs, and alcohols. 

No target analyte (VOCs) detected in the trip blanks. No target analyte (VOCs, SVOCs, a~ohols) 
detected in the trip blanks. No field/trip analyzed with this data package for Alcohols an~VOCs. 

Surroaate Spike Recovery 

The surrogate recoveries were within the laboratory QC acceptance limits in all samples analyzed 
except for the followings: 

• Nitrobezene-dS recovery outside control limits in samples JC3254-17 and JC3254-18 due to 
matrix interference. Confirmed by re-extraction. No action taken. 

MS/MSD 

VOCs 
Matrix spike was performed on samples JC3254-25MS/-25MSD; JC3254-1 6MS/-16MSD; JC3254-
20MS/-20MSD; JC3254-6MS; and JC3137-3MS/-3MSD. Recoveries for MS/MSD and RPD were within 
laboratory control limits except for the following: 

• Ethylbenzene MS/MSD% recoveries in sample JC3254-25MS/-25MSD outside control limits. No 
action taken, high level of sample relative to spike amount. 

• Benzene MS/MSD% recoveries in sample JC3795-7MS/-7MSD outside control limits. No action 
taken, high level of sample relative to spike amount. 

SVOCs 
Matrix spike was performed on samples JC3769-2MS/-2MSD and JC3875-2MS/-2MSD. Recoveries for 
MS/MSD and RPD were within laboratory control limits except for the followings: 

• Anthracene MS/MSD recoveries in sample JC3769-2 outside control limits. Results qualified as 
estimated 0) in affected samples. 

• Chrysene MSD recovery outside control limit in sample JC3769-2. No action taken, 
professional judgment. 

• Fluoranthene and Phenanthrene MS/MSD recoveries in sample JC3769-2 outside control limits. 
No action taken, no action taken due to high level of sample relative to spike amount. 

Alcohols 
Matrix spike was performed on samples JC3254-25MS/-25MSD. Recoveries for MS/MSD and RPD were 
within laboratory control limits 

Internal Standard Performance 

VOCs "" 
Samples were spiked with the m.od 
the QC acceptance criteria in all sample 

al standard. Internal standard performance met 
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SVOCs 
Samples were spiked with the method specified internal standard. Internal standard performance met 
the QC acceptance criteria in all sample analyses. 

Field Duplicate Results 

Field duplicates were analyzed as part of this data set for VOCs, SVOCs, and Alcohols. RPD results 
were within laboratory/recommended control limits. 

LCS/LCSD Results 

VOCs 
The laboratory analyzed one LCS (blank spike) associated with each matrix from this data set. The % 
recoveries of all spiked analytes were within the laboratory QC acceptance limits. 

SVOCs 
The laboratory analyzed one LCS (blank spike) associated with each matrix from this data set. The % 
recoveries of all spiked analytes were within the laboratory QC acceptance limits. 

Alcohols 
The laboratory analyzed one LCS (blank spike) associated with each matrix from this data set. The% 
recoveries of all spiked analytes were within the laboratory QC acceptance limits. 

Quantitation Limits and Sample Results 

Dilutions were required for several VOCs samples with this data set due to analyte concentration 
outside the calibration range. 

Calculations were spot checked. 

Certification 
I· 

The following samples JC3254-1; JC3254-2; JC3254-3; JC3254-4; JC3254-5; JC3254-6; JC3254-7; 
JC3254-8; JC3254-9; JC3254-1 0; JC3254-11; JC3254-12; JC3254-13; JC3254-14; JC3254-1 5; JC3254-
16; JC3254-16D; JC3254-16S; JC3254-17; JC3254-18; JC3254-19; JC3254-20; JC3254-21; JC3254-22; 
JC3254-23; JC3254-24; JC3254-25; JC3254-25D; JC3254-25S; JC3254-26; JC3254-27; JC3254-28; 
JC3254-29; and JC3254-30 were analyzed following standard procedures accepted by regulatory 
agencies. The quality control requirements met the methods criteria except in the occasions described 
in this document. The results are valid. 

Rafael lht-~,nt-.. 

Chemist Ucense 1 888 
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Raw Data: i§j:Uo$1$ij•l 

Accutest LabLink@874797 09:10 28-Sep-2015 

Report of Analysis Page 1 of1 

Clia:Jt Sample ID: VP-1 UP-'1--,r 
Lab SampJc ID: JC3254-22 
,1. -

Mdhod: 
Pr~cat: 

~#1 
~#2 

CAS No. 

67-63-0 
67-56-1 
~,t 

CAS No. 

111-27-3 
111-27-3 

AQ - Grotmd Water 
SW846-8015C (DAI) 
BMSMC, Former Tank Farm, PR 

FilciD DF 
GH101448.D 1 

Ccmpound 

Isopropyl Alcohol 
Methanol 

Surrogate R.ccovcrics 

Hexanol 
Hexanol 

' ., 

..Anel.yzccl 
09/14/15 

Rcsolt 

ND 
ND 

Runt# 1 

86% 
90% 

Date Sampled: 09/04/15 
Date Rcccivcd: 09/10/15 
Percent SoJida: nla 

By Prqrllatc PrqrBetch An$1ytical Batch 
XPL nla n/a GGH5006 

RL MDL Units Q 

100 25 ugll 
200 45 ug/1 

Runt#.l Limits 

48-150% 
48-150% 

ND = Not detected MDL f"' ~Detection Limit 
RL = Reporting Limit ~;t~ . 

J = Indicates an estimated value 
B = Indicates aualyte found in associated method blank 
N = Indicates presumptive evidence of a compound E =Indicates value exceeds calib'' 

I : 46 of891 
ACCUTESl; 

JC32$4 I l\•a:r.A"!O~IC&. 



Raw Data: WJ::IUWJel 

Accutest LabUnk@874797 09:10 28-Sep-2015 

Report of Analysis Page 1 of1 

Client Sample ID: VP-2 VP-::2.1\' 
Lab Sample ID: JC3254-23 Date Sampled: 09/04/15 
Matrix: AQ- Ground Water Date Rcccival: 09/10/15 
'J'.t1....1: SW8468260C Pc:rccat Solids: nla 
~<!icat BMSMC, Former Tank Farm, PR 

FilciD DF AnaJ:y7Jed By Prep Date Prep Batch Ane1yticel Batdl 
~#1 2B134392.D 1 09/12/15 BK nla nla V2B5988 
~#2 

~: 
Purge Volumo 
5.0ml 

VOA Special List 

CAS No. C<mpoond Result RL MDL Units Q 

67-64-1 Acetone ND 10 3.3 ug/1 
71-43-2 Benzene ND 0.50 0.24 ug/1 
100-41-4 Ethylbenzene Nl) LO 0.27 ug/1 
108-10-1 4--Methyl-2-pentanone(MIBK) ND 5.0 LO ug/1 
108-88-3 Toluene ND LO 0.16 ug/1 
1330-20-7 Xylene (total) ND LO 0.17 ug/1 

CAS No. Surrogate Rccova.iaJ Run#ll Run#l2 Limits 

1868-53-7 Dibromotluoromethane 107% 76-120% 
17060-07-0 1,2-Dicbloroethane-D4 115% 73-122% 
2037-26-5 Toluene-D8 106% 84--119% 
460-00-4 4-Bromotlnorobenzene 105% 78-117% 

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value 
RL = Reporting Limit 
E = Indicates value exceeds calibration range 

B = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

I~· .47of891 
ACCUTEST. 
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Raw Data: IC):UeU!ijlal 

Accutest LabLink@874797 09:10 28-Sep-2015 

Report of Analysis Page 1 of1 

C&:ot Sample ID: VP-2 v f>. ;J.. "ff' 

Lab Sample ID: JC3254-23 Date Sampled: 09/04/15 
Matrix: AQ - Grotmd Water Date Rec:civccl: 09/10/15 
Method: SW846-8015C (DAI) Percent Solids: nla 
Pr~cct: BMSMC, Fonner Tank Farm, PR 

FilciD DF Analy2zd By Prep Date Prep Batch Ane1ytica1 Ba.tch 
~#1 GH101449.D 1 09/14115 XPL n/a n/a GGH5006 
~#2 

CAS No. Compound Result RL MDL Units Q 

67-63-0 Isopropyl Alcohol ND 100 25 ug/1 
67-56-1 Methanol ND 200 45 ug/1 

CAS No. Surrogate Rccovc:rics Run#1 Run#l Limits 

111-27-3 Hexanol 89% 48--150% 
111-27-3 Hexanol 93% 48--150% 

ND = Not detected MDL = Method Detection Umit J = Indicates an estimated value 
RL = Reporting Lhnit 
E = Indicates value exceeds calibration range 

B = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 



Raw Data: RNMU#i!•l 

Accutest LabLink@874797 09:10 28-Sep-2015 

Report of Analysis Page 1 of 1 

Climt Samp1c ID: D-IR 
Lab Sam.plciD: JC3254-24 
Matrix: 

.1 ..... 1. ,.;1. 

~~eat 

!Run II 
1Runt2 

AQ - Ground Water 
SWM68260C 
BMSMC, Fonner Tank Fann, PR 

FileiD 
2B134393.D 

Purge Volume 
5.0ml 

DF .Atlelyml 
1 09/12/15 

VOA Special List 

CAS No. Ccmpoond 

67-64-1 
71-43-2 
100-41-4 
108-10-1 
108-88-3 
1330-20-7 

CAS No. 

1868-53-7 
17060-07-0 
2037-26-5 
460-00-4 

Acetone ND 
Benzene ND 
Ethylbenzene 0.30 
4-Methyl-2-pentanone(MIBK) ND 
Toluene ND 
Xylene (totll) 0.65 

SnrrogatcR~ Runt# 1 

Dibromofluoromethaoe 106% 
1,2-Dichloroethane-D.( ll!% 
Toluene-DB 105% 
4-Bromofluorobenzene H)5% 

Date Sampled: 09/07/15 
DatcRcccivcd: 09110/15 
Pc:tcad Solids: nla 

By Prep Date PrcpBetch Ane1yt:ical &tch 
BK nla nla V2B5988 

RL MDL Units Q 

10 3.3 ug/1 
0.50 0.24 ug/1 
LO 0.27 ug/1 J 
5.0 1.0 ug/1 
1.0 0.16 ug/1 
1.0 0.17 ug/1 J 

Runf#l Limits 

76-120% 
73-122% 
84-119% 
78-117% 

ND = Not detected MDL = Method Detection Limit 1 = Indicates an estimated value 
RL = Reporting Limit 
E = Indicates value exceeds calibration range 

B = Indicates analyte found in assOciated method blank 
N = Indicates presumptive evidence of a compound 

tm 49of891 
.ACCUTEST. 
JC325.4: L ••• tlt .. 1'0Wti'~, 



Raw Data: l§jiiltii!Oi•i•l 

Accutest LabLink@874797 09:10 28-Sep-2015 

Report of Analysis Page 1 of1 

Clialt SampleiD: D-1R 
Lab Sample ID: JC3254--24 Date Sampled: 09/07/15 
Matrix: AQ - Ground Water Date Rccciwd: 09/10/15 
M.cthod: SW846-8015C (DAI) Pcrcmt Solids: nla 
Pr~cct: BMSMC, Fonner Tank Fann, PR 

FilciD DF ~ By Prqtlla.tc Prqt&tch Ane1ytical Batch 
Ron #I GH101450.D 1 09/14/15 XPL nla nla GGH5006 
Run#2 

CAS No. Ccmpound Result RL MDL Units Q 

67-63-0 Isopropyl Alcohol ND 100 25 ug/1 
67-56-1 Methaool ND 200 45 ug/1 

CAS No. Surrogate R.ccovcries Runt# I Runt#2 Limits 

111-27-3 Hexanol 86% 48-150% 
111-27-3 Hexanol 90% 48-150% 

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value 
RL = Reporting Limit 
E = Indicates value exceeds calibration range 

B = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 



Raw Data: RJ::IQ@I•I•I RJ::IQQ:IM11i 

Acwtest LabLink@874797 09:10 28-Sep-2015 

Report of Analysis Page 1 of1 

Client Sample ID: S-31R(2) 
~SamplciD: JC3254-25 Date Sampled: 09/07/15 .. . AQ- Ground Water Date Rccc:ivcd: 09/10115 
Mc:thod: SW8468260C Percent Solids: n/a 
tprojcat: BMSMC, Fonner Tank Fann, PR 

FilciD DF ~ By Prep Date Prepa.tdl ~a.tdl 
iRun4H 2B134380.D 10 09/12/15 BK n/a n/a V2B5988 
iRunf2 2B13438LD 100 09/12/15 BK n/a n/a V2B5988 

~:~ 
Purge Vo1umc 
5.0ml 
5.0ml 

VOA Special List 

CAS No. Cmlpound Remit RL MDL Units Q 

67-64-1 Acetone ND 100 33 ug/1 
71-43-2 Benzene 2.6 5.0 2.4 ugll J 
100--41--4 Ethylbenzene 37•oa 100 27 ugll 
108-10-1 4-Methyl-2-pentanone(MIBK) ND 50 10 ugll 
108-88-3 Toluene ND 10 1.6 ugll 
1330-20-7 Xylene (total) ND 10 1.7 ugll 

CAS No. Surrogate Recova'ial Run## 1 Run##2 Limits 

1868-53-7 Dibromofluorometbane 102% 102% 76-120% 
17060-07-0 1,2-Dicbloroethane-D4 111% 110% 73-122% 
2037-26-5 Toluene-D8 105% 104% 84-119% 
460-00--4 4-Bromofluorobenzene 105% •I 105% 78-117% 

(a) Result is from Runt 2 

ND = Not detected MDL = Method Detection Limit 1 = Indicates an estimated value 
RL = Reporting Limit 
E = Indicates value exceeds calibration range 

B = Indicates anaJyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

A 51.of891 
.ACCUTES'"}; 
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Raw Data: l§ili•lltMal 

Accutest LabLink@874797 09:10 28-Sep-2015 

Report of Analysis Page 1 of1 

Client SampJc ID: S-31R(2) 
Lab SampJc ID: JC3254-25 Date Sampled: 09/07/15 
Matrix: AQ - Ground Water Date Received: 09/10/15 
Mc:thod: SW846-8015C (DAI) Percent Solids: n/a 
Pr~cat BMSMC, Fonner Tank Farm, PR 

FiJciD DF .Arull:y7J:d By Prep Date Prcp:&tch ~&tch 
Run#1 GH101428.D 1 09/14/15 XPL n/a n/a GGH5006 
Run#2 

CAS No. Compound Result RL MDL Units Q 

67-63-0 Isopropyl Alcohol NP 100 25 ug/l 
67-56-1 Methanol ND 200 45 ug/1 

CAS No. Surrogate Recoveries RUDi#l Run#l2 Limits 

111-27-3 Hexanol 88% 48-150% 
111-27-3 Hexanol 87% 48-150% 

ND = Not detected MDL = Method Detection Limit J = Indicates an esthnated value 
RL = Reporting Limit 
E = Indicates value exceeds calibration range 

B = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 



Raw Data: Wl:J@@J•I 

Accutest LabLink@874797 09:10 28-Sep-2015 

Report of Analysis Page 1 of1 

Clic:ot SampJc ID: S-29R 
~SampJciD: JC3254-26 Date Sampkd: 09/07/15 ,_ .... 

AQ - Ground Water Date Received: 09/10/15 
'-'"'" . ..1- SW8468260C Pc::rcmt So1ida: nla 

Pr~cct: BMSMC, Former Tank Fai'IR, PR 

FileiD DF Analyz!d By Prep Date Prep~ Analytical Batch 
~#1 2B134382.D 1 09/12/15 BK nla nla V2B5988 
~nnf2 

~:! 
Pnrgo Volume 
5.0ml 

VOA Special List 

CAS No. Compoond Rcsolt RL MDL Units Q 

67-64-1 Acetone ND 10 3.3 ug/1 
71-43-2 Benzene ND 0.50 0.24 ug/1 
100-41-4 Ethylbenzene ND LO 0.27 ug/1 
108-10-1 4-Methyl-2-pentanone(MIBK) ND 5.0 LO ug/1 
108-88-3 Toluene ND LO 0.16 ,ug/J 
1330-20-7 Xylene (total) ND LO 0.17 ug/1 

CAS No. Surrogate Rccowrial Runll RUDil Limits 

1868-53-7 Dibronioftuorometbane 103% 76-120% 
17060-07-0 1,2-Dicbloroethane-D4 112% 73-122% 
2037-26-5 Toluene-D8 105% 84-119% 
460-00-4 4-Bromotloorobenzene 107% 78-117% 

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value 
RL = Reporting Limit 
E = Indicates value exceeds calibration range 

B = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 



Raw Data: lfiUii•iiFIM•I 

Accutest LabLink@874797 09:10 28-Sep-2015 

Report of Analysis Page 1 of1 

Client SamplciD: S-29R 
Lab Sample ID: JC3254-26 Date SampJcd: 09/07/15 
Matrix: AQ - Ground Water Date Reccivrxl: 09/10/15 
Mdhod· SW846-8015C (DAI) Percent Solids: n/a 
Pr~ect: BMSMC, Fonner Tank Farm, PR 

FilciD DF .AnaJ.y;a4 By Prep Date Prep&.tch ~&tdt 
Run#1 GH101431.D 1 09/14/15 XPL n/a n/a GGH5006 
Run#2 

CAS No. Com.poond R.csolt RL MDL Units Q 

67-63-0 Isopropyl Alcohol ND 100 25 ugll 
67-56-1 Methanol ND 200 45 ug/1 

CAS No. Surrogate Rccow:rics Rmd#1 Rmd#l Limits 

111-27~3 Hexanol 90% 48-150% 
111-27-3 Hexanol 92% 48-150% 

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value 
RL = Reporting Limit 
E = Indicates value exceeds calibration range 

B = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 



Raw Data: WN@S:d•l 

Acartest LabLink@874797 09:10 28-Sep-2015 

Report of Analysis Page 1 of1 

CJicot Samp.lc ID: E-lR 
Lab Samp.lc ID: 1C3254-27 Date Sampled: 09/07/15 
Matrix: AQ - Ground Water Date R.ecc:ivcd: 09/10115 
Method: SW8468260C Pcrcad: Solids: n/a 
Pr~cat: BMSMC, Fonner Tank Farm, PR 

FiloiD DF Analyzrd By Prq»Datc Prq.Batch Ane1ytical BUch 
Rnn#l 2B134383.D 1 09/12/15 BK n/a n!a V2B5988 
Rnn#2 

~:~ 
Purge Volume 
5.0ml 

VOA Special List 

CAS No. Ccmpoond Rcsolt RL MDL Units Q 

67-64-1 Acetone ND 10 3.3 ugll 
71-43-2 Benzene 0.30 0.50 0.24 ugll 1 
100-41-4 Ethylbenzene ND 1.0 0.27 ugll 
108-10-1 4-Methyl-2-pentanone(MIBK) NO 5.0 1.0 ugll 
108-88-3 Toluene ND 1.0 0.16: nWI 
1330-20-7 Xylene (total} 0.75 1.0 0.11 ugll 1 

CAS No. Surrogate Rccovuics Runt# I Runt#2 Limits 

1868-53-7 Dibromofluorometbane IM% 76-120% 
17060-07-0 1 ,2-Dicbloroethane-D4 112% 73-122% 
2037-26-5 Tolnene-D8 106% 84-119% 
460-00-4 4-Bromofloorobeozene 100% 78-117% 

ND = Not detected MDL = Method Detection Limit 1 = Indicates an estimated value 
RL = Reporting Limit 
E = Indicates value exceeds calibration range 

B = Indicates anaJyte found in MSOdated method blank 
N = Indicates presumptive evidence of a compound 



Raw Data: IC):It•lil'fjal 

Accutest LabLink@874797 09:10 28-Sep-2015 

Report of Analysis Page 1 of1 

Client SampJc ID: E-IR 
!Lab Samp1c ID: JC3254-27 Date Sampled: 09/07/15 ... - AQ - Grmmd Water Date Received: 09/10/15 
Method: SWM6-8015C (DAI) Pctcmt Solids: n/a 
Pr~cct: BMSMC, Fonner Tank Farm, PR 

FilciD DF .Anely7zd By Prep Date PrepBe.tch AQ1ytica1 S.tch 
Run #I GH101432.D 1 09/14/15 XPL n/a nla GGH5006 
Run#2 

CAS No. Compound Rcsolt RL MDL Units Q 

67-63-0 Isopropyl Alcohol ND 100 25 ugll 
67-56-1 Methanol ND 200 45 ug/l 

CAS No. Surrogate Rccowrics RUD## 1 Runt#2 Limits 

111-27-3 Hexanol 89% 48-150% 
111-27-3 Hexanol 93% 48-150% 

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value 
RL = Reporting Limit 
E = Indicates value exceeds calibration range 

B = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a componnd 

56of891 
CUTEiST. 

t.·~'_,,.4'to._,!-& 



Raw Data: WNfit!tfJjai 

Accutest LabLink@874797 09:10 28-Sep-2015 

Report of Analysis Page 1 of1 

Cliart. Sample ID: G-1R(3) 
Lab Sample ID: JC3254-28 Date Sampkd: 09/07/15 
Matrix: AQ - Ground Water Date R.cccival: 09/10/15 

'-~"- ... SW8468260C Petcc:ot So1ida: n/a 
Pr~cct: BMSMC, Fonner Tank Farm, PR 

FileiD DF AQlyzrd By PrqtDatc PrqtBIUch .AQ1yt:ica1 &tch 
Run-11 2B134477.D 200 09/15/15 BK n/a nla V2B5992 
Run#2 

~:~ 
Purge Volume 
5.0ml 

VOA SpecialList 

CAS No. Cc:mpoond Result RL MDL Units Q 

67-64-1 Acetone ND 2000 660 ng/1 
71-43-2 Benzene ND 100 47 ug/1 
100-41-4 Ethylbenzene 28200 200 54 ug/l 
108-10-1 4-Metbyl-2-pentanone(MIBK) ND 1000 200 ug/1 
108-88-3 Toluene 96.0 200 32 ug/1 J 
1330-20-7 Xylene (total) 85300 200 33 ug/1 

CAS No. Surrogate Rccovaics Runt#1 Runtl.l Limits . 

1868-53-7 Dibromofluorometbane 104% 76-120% 
17060-07-0 1 ,2-Dichloroetbane-D4 113% 73-122% 
2037-26-5 Toluene-DB 105% 84-119% 
460-00-4 4-Bromofluorobenzene 102%·· 78-117% 

ND -= Not detected MDL = Method Detection Limit J = Indicates an estimated value 
RL = Reporting Limit 
E = Indicates value exceeds catibration range 

B = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

57of891 
CUI&en. 

i;&~-~.,. • .,..~ 



Raw Data: ICj:llaltijlal 

Accutest LabLink@874797 09:10 28-Sep-2015 

Report of Analysis Page 1 of1 

Client SampJc ID: G-1R(3) 
Lab Sample ID: JC3254-28 Date Sampled: 09/07/15 
~trix: AQ - Ground Water Date Received: 09/10/15 

,_.. ... .:1. SW846-8015C (DAI) Pc:rcmt 8o1ids: n/a 
Pr~cct: BMSMC, Fonner Tank Farm, PR 

FilciD DF Andy2l:d By Prqtlllltc Prep&tdt .Ane1ytiCII.1 &tdt 
~#1 GID01433.D 1 09/14/15 XPL nla n/a GGH5006 
~12 

CAS No. Cmtpound RCIIIllt RL MDL Units Q 

67-63-0 Isopropyl Alcohol ND 100 25 ugll 
67-56-1 Methanol ND 200 45 ugll 

CAS No. Surrogate Recoveries Runt# 1 Runt#2 Limits 

111-27-3 Hexanol 88% 48-150% 
111-27-3 Hexanol 92% 48-150% 

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value 
RL = Reporting Limit 
E = Indicates value exceeds calibration range 

B = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 



Raw Data: WJ:Ifih!:J!J•I 

Acartest LabLink@874797 09:10 28-Sep-2015 

Report of Analysis Page 1 of1 

Clicot Samplc ID: S-34 
Lab Samplc ID: JC3254-29 Date Sampled: 09/09/15 
Matrix: AQ - Ground Water Date R.cccival: 09/10115 
Mc:thod: SW8468260C Pcrc:c:nt So1ids: nla 
Pr~cct: BMSMC, Fonner Tank Farm, PR 

FiJeiD DF Anelymd By Prqlllatc PrqlBetdt Ane1ytica1 Batch 
IRon#! 2B134386.D 1 09/12115 BK nla nla V2B5988 
IRon 12 

~#I Purge Volume 
5.0ml 

unf2 

VOA Special List 

CAS No. C<mpoond Rcsolt RL MDL Units Q 

67-64-1 Acetone Nl) 10 3.3 ug/1 
71-43-2 Benzene ND 0.50 0.24 ug/1 
100-41-4 Etbylbenzene ND LO 0.27 ugn 
108--10-1 4-Metbyl-2-pentanone(MIBK) ND 5.0 LO ugn 
108-88-3 Toluene ND LO 0.16 ug/1 
1330-20-7 Xylene (total) ND LO 0.17 ug/1 

CAS No. Surrogate Rccovaial Run##1 RunN2 Limits 

1868-53-7 Dibromofluorometbane 104% 76-120% 
17060-07-0 1,2-Dicbloroethane-04 ll.f% 73-122% 
2037-26-5 Toluene-D8 106% 84--119% 
460-00-4 4-Bromofluorobenzene 105% 78-117% 

ND = Not detected MDL = Method Detection Umit J = Indicates an estimated value 
RL = Reporting Limit 
E = Indicates value exceeds calibration range 

B = Indicates analyte found in aw>eiated method blank 
N = Indicates presumptive evidence of a compound 



Acartest LabLink@874797 09:10 28-Sep-2015 

Report of Analysis Page 1 of1 

Client Sample ID: S-34 
Lab Sample ID: JC3254-29 Date Sampled: 09/09/15 
Matrix: AQ - Grotmd Water Date Rccc:ivc:d: 09/10/15 

1 ....... .... SW846-8015C (DAI) Percent 8o1ids: nla . 
Pr~cct: BMSMC, Fonner Tank Farm, PR 

FileiD DF ~ By Prep Date Prep:a.tch ~Batdt 
Run #I GH1014:U.D 1 09/14/15 XPL nla nla GGH5006 
Runi2 

CAS No. Compound RCIIJlt RL MDL Units Q 

67-63-0 Isopropyl Alcohol ND 100 25 ug/1 
67-56-1 Methaool ND 200 45 ug/1 

CAS No. Surrogate Rccow:rics Rmd#1 Rmd#2 Limits 

111-27-3 Hexanol 81% 48-150% 
111-27-3 Hexanol 93% 48-150% 

ND = Not detected MDL = Method Detection Limit 1 = Indicates an estimated value 
RL = Reporting Limit 
E = Indicates value exceeds calibration range 

B = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 



Raw Data: RJ:I@Mjel 

Acrutest LabLink@874797 09:10 28-Sep-2015 

Report of Analysis Page 1 ofl 

Cliait Sam.pJc ID: EB090915 
!Lab SampJc ID: JC3254-30 Date Sampled: 09/09/15 
Matrix: AQ-EqmpnrentBbmk Date Rcc:cival: 09/10/15 

.1-...1.. . .1. SW8468260C Pc:ccmt So1ids: nla 
IPr~cat BMSMC, Fonner Tank Farm, PR 

FilciD DF Anely7.ed By Prep Date PrqtBIUch .Anelyticel BIUch 
Run #I 2B134387.D 1 09/12115 BK n/a nfa V2B5988 
Run#2 

~:~ 
Purge Volume 
5.0ml 

VOA Special List 

CAS No. Ccmpound Rcso1t RL MDL Units Q 

67-64-1 Acetone ND 10 3.3 ugll 
74-87-3 Chloromethane ND LO 0.41 ug/1 
100-41-4 Ethylbenzene ND LO 0.27 ugll 
108-10-1 4-Methyl-2-pentanone(MIBK} ND 5.0 LO ugll 
75-09-2 Methylene chloride ND 2.0 0.73 ugll 
108-88-3 Toluene ND LO 0.16 ugll 
1330-20-7 Xylene (total) ND LO 0.17 ugll 

CAS No. Surroptc Rccovcrica Runill RunB2 Limits . . 

1868-53-7 Dibromotluorometbane 105% 76-120% 
17060-07-0 1 ,2-Dichloroethane-04 114% 73-122% 
2037-26-5 Toluene-D8 105% 84-119% 
460-00-4 4-Bromoftuorobenzene 106% 78-117% 

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value 
RL = Reporting Limit 
E = Indicates value exceeds calibration range 

B = Indicates anaJyte found in associated method blank 
N = Indicates presumptive evidence of a compound 



Raw Data: 11[1111111 

Accutest LabLink@874797 09:10 28.$ep-2015 

Report of Analysis Page 1 of 1 

CJicmt Sample ID: EB090915 
Lab Sample ID: JC3254-30 n.tc Sampled: 09/09/15 
~ AQ - Equipment Blank Date Rcccival: 09/10/15 . . SW&46 8270D BY SIM SW846 3510C Percent Solida: n/a -
Projeat:: BMSMC. Fonner Tank Farm, PR 

F.ilciD DF ~ By Prep Date Prep~ ~~ !Run #1 a 4M60585.D 1 09/18/15 sw 09/17/15 OP87266A E4M2654 
!Run #2 

~#1 Initial Volume Final Volume 
960ml LOml 

~#2 

BNPAHLiat 

CAS No. C<mpcmnd Result RL MDL Units Q 

83-32-9 Acenaphthene ND J 0.10 0.014 ug/1 
208-96-8 Acenaphthylene ND J 0.10 0.012 ug/1 
120-12-7 Anthracene ND J 0.10 0.013 ugll 
56-55-3 Benzo(a)anthracene ND J 0.052 0.019 ugll 
50-32-8 Benzo(a)pyrene ND J 0.052 0.031 ug/1 
205-99-2 Benzo(b)tluoranthene ND J 0.10 0.022 ug/1 
191-24-2 Benzo(g,h,i)pecylene ND J 0.10 0.027 ug/1 
207-08-9 Ben20(k)fluoranthene ND J 0.10 0.020 ug/1 
218-01-9 Chrysene ND J 0.10 0.016 ug/1 
53-70..3 Dibenzo(a,h}anthracene ND J 0.10 0.037 ugll 
206-44-0 Fluoranthene ND J 0.10 0.012 ug/1 
86-73-7 Fluorene ND J 0.10 0.028 ugll 
193-39-5 Indeno(1,2,3-cd}pyrene ND J 0.10 0.032 ug/1 
91-20-3 Naphthalene ND J 0.10 0.014 ugll 
85-01-8 Phenanthrene ND J 0.10 0.017 ug/1 
129-00-0 Pyrene ND J 0.10 0.014 ugll 

CAS No. Surrogate Recowriea Run# I Rudl Limits 
.... --4165-60-0 Nltrobenzene-d5 79% 18-128% t 

321-60-8 2-Flnorobipbenyl 91% 13-124% 
1718-51-0 Terphenyl-d14 50% 10-1279b 

(a) Sample extracted outside the holding time per client's request 

ND = Not detected MDL = Method Detection Limit 
RL = Reporting Limit 
E = Indicates value exceeds calibration range 

~ .•. 

J = Indicates an estimated value 
B == Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

~ 



Raw Data: l§j:U•ieijlal 

Accutest LabLink@874797 09:10 28-Sep-2015 

Report of Analysis Page 1 of1 

Client SampJc ID: EB090915 
Lab SampJc ID: JC3254-30 Date SampJcd: 09/09/15 
~trix: AQ - Equipment Blank Date Received: 09/10/15 ,_.. ...... SW846-8015C (DAI) Pc::tccnt 8o1ids: n/a 
Pr<!icat BMSMC, Fonner Tank Farm, PR 

FilciD DF AnalyzM By Prcplla.tc PrcpBetch .Anal:yticel &tch 
RunU GH101437.D 1 09/14/15 XPL n/a n/a GGH5006 
Run#2 

CAS No. Compound Rcsolt RL MDL Units Q 

67-63-0 Isopropyl Alcohol ND 100 25 ugll 
67-56-1 Methanol ND 200 45 ugll 

CAS No. Surrogate Recovc::tics Run# 1 Run##2 Limits 

111-27-3 Hexanol 89% 48-150% 
111-27-3 Hexanol 93% 48-150% 

ND = Not detected MDL = Method Detection Limit 1 = Indicates an estimated value 
RL = Reporting Limit 
E = Indicates value exceeds calibration range 

B = Indicates analyte fmmd in associated method blank 
N = Indicates presumptive evidence of a compound 



Raw Data: 1'4:11ij!S:!:Iai 

Accutest LabLink@874797 09:10 28-Sep-2015 

Report of Analysis Page 1 of 1 

Client Sample ID: TB090915 ' 
Lab SampkiD: JC3254-31 Date Sampled: 09/09/15 
Matrix: AQ - Ground Water Date R.ecc:ivcd: 09/10/15 

,_.._ .-2- SW8468260C Percent Solids: nla 
Pr~cct: BMSMC, Fonner Tank Fann, PR 

FiJciD DF ~ By PrqlDatc PrqlBatch ~&.tch 
Run#1 2B134388.D 1 09/12/15 BK nla nla V2B5988 
Run#2 

~=~ 
Purge Volume 
5.0ml 

VOA Special List 

CAS No. Ccmpoond Result RL MDL Units Q 

67-64-1 Acetone ND 10 3.3 ug/1 
71-43-2 Benzene ND 0.50 0.24 ug/1 
100-41-4 Ethylbenzene ND LO 0.27 ug/1 
108-10-1 4-Methyl-2-pentanone(MIBK) ND 5.0 LO ug/1 
108-88-3 Toluene ND LO 0.16 ug/1 
1330--20--7 Xylene (total) ND LO 0.17 ug/1 

CAS No. Surrogate Recovrrica Run#ll RUD#Il Limits 

1868-53-7 Dibromoftuoromethane 10$% 76-120% 
17060-07-0 1,2-Dichloroethane-D4 115% 73-122% 
2037-26-5 Toluene-DB 104% 84-119% 
460-00-4 4-Bromofluorobenzene 106% 78-l17% ·. 

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value 
RL = Reporting Limit 
E = Indicates value exceeds calibration range 

B = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 
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CHAIN OF CUSTODY 
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CHAIN OF CUSTODY 
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Raw Data: Emm'll!ml 

Accutest LabLink@874797 09:10 28-Sep-2015 

Report of Analysis Page 1 of1 

Client Sample ID: MW-15 
Lab Sample ID: JC3254-1 Date Sampled: 09/03/15 

I. . 
AQ - Gro1Dld Water n.tc R.cccival: 09/05/15 

Method: SW8468260C Pa-cmt 8o1ida: n/a 
Pr<!cat: BMSMC, Fonner Tank Fann, PR 

FilciD DF ~ By Prc:pllato Prc:p&tch ~&tch 
Run#1 2D147903.D 1 09/09/15 BK n/a n/a V2D6208 
Run#2 

~:! 
Purge Volume 
5.0ml 

VOA Special Lilt 

CAS No. Ccmpound Result RL MDL Units Q 

67-64-1 Acetone ND 10 3.3 ugll 
74-87-3 Chloromethane ND 1.0 0.41 ug/1 
108-10-1 4-Methyl-2-pentanone(MIBK) ND 5.0 1.0 ug/1 
75-09-2 Methylene cbloride ND 2.0 0.73 ug/1 
1330-20-7 Xylene (total) ND 1.0 0.17 ug/1 

CAS No. Surrogate Rccowra Run## I Run#l2 Limits 

1868-53-7 Dihromofluoromethane 108% 76-120% 
17060-07-0 1 ,2-Dicbloroethane-D4 lll% 73-122% 
2037-26-5 Toluene-DB 112% 84-119% 
460-00-4 4-Bromofluorobenzene 109% 78-117% 

..... e-:-
~-

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value 
RL = Reporting Limit 
E = Indicates value exceeds calibration range 

B = Indicates analyte fo1Dld in associated method blank 
N = Indicates presumptive evidence of a compound 



Raw oata: &mama 

Acartest LabUnk@874797 09:10 28-Sep-2015 

Report of An$lysis Page 1 of1 

Client Sample ID: MW-11 
Lab SamplciD: JC3254-2 Date Sampled: 09/03115 
,/I. . 

AQ - Ground Water Date Rece:ival: 09/05/15 
Mdhod: SW8468260C Percent Solids: nla 
~~cct BMSMC, Former Tank Farm, PR 

FilciD DF .Anel:y7JM By Prqtllatc Prqt&tdl Anelyticd Bdch 
~#1 2B134317.D 1 09/10/15 BK nla nla V2B5985 
~un#2 

~#I Purge Volume 
5.0ml 

uni2 

VOA Special Lilt 

CAS No. C<mpound Result RL :MDL Units Q 

67-64-1 Acetone ND 10 3.3 ugll 
74-87-3 Chloromethane ND 1.0 0.41 ugll 
100-U-4 Ethylbenzene ND 1.0 0.27 ug/1 
108-10-1 4-Methyl-2-pentanone(MIBK) Nf) 5.0 1.0 ugll 
75-09-2 Methylene chloride ND 2.0 0.73 ug/1 
108-88-3 Toluene ND 1.0 0.16 ugll 
1330-20-7 Xylene (total) ND 1.0 0.17 ugll 

CAS No. Surrogate Rccovc:rics Run# I Rnntl2 Limits 

1868-53-7 Dibromofiooromethane 109% 76-120% 
17060-07-0 1 ,2-Dicbloroethaoe-D4 105% 73-122% 
2037-26-5 Toluene-DB 105% 84--119% 
460-00-4 4-Bromofiuorobenzene 102% 78-117% 

. . . . .~ 

ND = Not detected MDL = Method Detection Umit J = Indicates an estimated value 
RL = Reporting Limit 
E = Indicates value exceeds calibration range 

B = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 



Raw Data: EB!DD 

Acartest LabLink@874797 09:10 28-Sep-2015 

Repoct of Analysis Page 1 ofl 

Clicnt SampJc ID: 
Lab Sam.pJc ID: 
Matrix: 
Method: 

MW-5 
JC3254-3 
AQ - Grmmd Water 
SW8468260C 

Pr~ect: BMSMC, Former Tank Farm, PR 

Run ttl 
Rnnf2 

FilciD DF 
2B13«08.D 1 

Purge Volume 
5.0ml 

VOA Special Lilt 

CAS No. Ccmpound 

67-64-1 Acetone 
74-87-3 Cblorometbane 

AQlym1 By 
09/12115 BK 

RL 

6.1 10 
ND LO 

108-10-1 4-Methyl-2-pentanone(MIBK) ND 5.0 
75-09-2 Methylene cbloride ND 2.0 
1330-20-7 Xylene (total) 11.4 LO 

Date Sampled: 09/03/15 
Date Received: 09/05/15 
Pctc:aJ.t So1ida: nla 

Prep Date 
n/a 

Prep Batch Ane1yticeJ. Batch 
n!a V2B5989 

MDL Units Q 

3.3 ug/1 J 
0.41 ug/1 
LO ug/1 
0.73 ug/1 
0.17 ug/1 

CAS No. Surrogate Rccova:ics Run## I Run#l2 Limits 

1868-53-7 Dibromofluorometbane 101% 
17060-07-0 1,2-Dichloroethane-04 111% 
2037-26-5 Toloene-08 104% 
460-00-4 4-Bromoftoorobenzene 103% 

ND = Not detected MDL = Method Detection Limit 
RL = Reporting Limit 
E = Indicates value exceeds calibration range 

. ~ 

76-120% 
73-122% 
84-119% 
78-117% 

J = Indicates an estimated value 
B = Indicates analyte found m associated method blank 
N = Indicates presumptive evidence of a compound 



Raw Data: EmJ&liJ 

Accutest LabLink@874797 09:IO 28-Sep-20I5 

Report of Analysis Page I of I 

Client SampJc ID: MW-I4 
Lab Sample ID: 1C3254-4 Date Sampled; 09/03/I5 
Matrix: AQ - Ground Water Date Rccc:i:w:d: 09/05/15 
Method: SW8468260C Percent Solids: nla 
PrQieat: BMSMC, Fonner Tank Farm, PR 

FilciD DF Anely;m4 By Pup Date Prcp:a.tdt ~&tdl 
Run#1 2BI343I9.D I 09/IO/I5 BK nla nla V2B5985 
Rnn#2 

~:~ 
Purge Volnm.c 
5.0ml 

VOA Special List 

CAS No. Ccmpoond Result RL MDL Units Q 

67-64-1 Acetone NJ) IO 3.3 ugll 
74-87-3 Chloromethane ND 1.0 0.4I ug/1 
108-10-I 4-Metbyl-2-pentanone(MIBK) ND 5.0 1.0 ug/1 
15-09-2 Methylene chloride ND 2.0 0.73 ugll 
I330-20-7 Xylene (total) 0.61 1.0 0.11 ug/1 1 

CAS No. Surropto R.cccmrics Run# I Run#l Limits 

I868-53-7 Dibromofluorometbane 106% 76-I20% 
17060-07-0 1,2-Dicbloroethane-D4 102% 73-122% 
2037-26-5 Toluene-D8 105% 84-ll9% 
460-00-4 4-Bromofluorobenzene 102% 78-ll7% 

ND = Not detected MDL = Method Detection Limit 1 = Indicates an estimated value 
RL = Reporting Limit 
E = Indicates valne exceeds caHbration range 

B = Indicates analyte found in ~ed method blank 
N = Indicates presumptive evidence of a compound 



Raw oata: BmmiD 

Accutest LabLink@874797 09:10 28-Sep-2015 

Report of Analysis Page 1 of 1 

Climt Sample ID: QCTB030915 
Lab Sample ID: JC325-t-5 .. . 
~~-
Pr~cat: 

~#1 
~#2 

AQ - Trip Blank Water 
SW8468260C 
BMSMC, Fonner Tank Fann, PR 

FilciD 
2B134320.D 

PorgcVolwnc 
5.0ml 

DF Andy2lld 
1 09/10/15 

VOA Special List 

CAS No. Compound Rcmlt 

67-64-1 
7-4--87-3 
108-10-1 
75-09-2 
1330.20.7 

CAS No. 

1868-53-7 
17060-07-0 
2037-26-5 
460-00-4 

Acetone ND 
Chloromethane ND 
4-Methyl-2-pentanone(MIBK) Ni> 
Methylene chloride ND 
Xylene (total) ND 

Surrogate Rocova:iea Runl1 

Dibromoflooromethane 107% 
1,2-Dichloroethane-D4 103% 
Toluene-DB 105% 
4-Bromofluorobenzene 101% 

Date Sampled: 09/03/15 
Date Received: 09/05/15 
Pcrccat Solids: nla 

By Prep Date Prcps.tch .AQJ.yticel Be.tdt 
BK nla nla V2B5985 

RL MDL Units Q 

10 3.3 ug/1 
1.0 0.41 ugll 
5.0 1.0 ugll 
2.0 0.73 ugll 
LO 0.17 ugll 

Runll Limits 

76-120% 
73-122% 
84-119% 
78-117% 

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value 
RL = Reporting Limit 
E = Indicates value exceeds calibration range 

B = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 



Raw oata: E!mimml 

Accutest LabLink@874797 09:10 28-Sep-2015 

Report of Analysis Page 1 of1 

Climt Sample ID: S-35 
!Lab Sample ID: JC3254-6 Date Sampled: 09/03/15 
Matrix: AQ - Ground Water Date Recc:ivr:d: 09/05/15 

.1-4-1. . ..:1. SW8468260C Pa-cmt SoJids: n/a . 
IPrQicat: BMSMC, Former Tank Farm, PR 

FilciD DF AQlyml By Prqtllatc Prqt&tch ~Batch 
iRun#1 2D147889.D 1 09/09/15 BK n/a n/a V2D6208 
iRun#2 

~:: 
Purge Volume 
5.0ml 

VOA Special List 

CAS}{o. Ccmpoond Result RL MDL Units Q 

67-64-1 Acetone ND 10 3.3 ug/1 
71-43-2 Benzene ND 0.50 0.24 ug/1 
100-41-4 Ethylbenzene ND LO 0.27 ug/1 
108-10-1 4-Methyl-2-pentanone(MIBK) ND 5.0 LO ug/1 
108-88-3 Toluene ND LO 0.16 ug/1 
1330-20-7 Xylene (total) ND LO 0.17 ug/1 

CAS No. Surrogate Recovaiaa RUDil RUDil Limits 

1868-53-7 Dibromofluorometbane 107% 76-120% 
17060-07-0 1,2-Dicbloroetbane-D4 109% 73-122% 
2037-26-5 Tolnene-D8 113% 84-119% 
460-00-4 4-BromoOuorobenzene 112% 78-117% 

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value 
RL = Reporting Lbnit 
E = Indicates valne exceetk calibration range 

B = Indicates analyte found in ~ed method blank 
N = Indicates presumptive evidence of a compound 



Raw Data: iij§it•IIFEJ•I 

Accutest LabLink@874797 09:10 28-Sep-2015 

Report of Analysis Page 1 ofl 

Clicut. Sample ID: S-35 
!Lab SampJciD: JC3254-6 Date Sampled: 09/03/15 
Matrix: AQ - Ground Water Date Rccc:ivc:d: 09/05/15 
1 ... 1-'"'- ,.1. SW846-8015C (DAI) Ptrcad. So1ida: nla 
Pr~cd: BMSMC, Former Tank Farm, PR 

FileiD DF Anelyzrd By Prqtllatc PcqtBiatch Anelytica1 &tch 
Run #I GH101438.D 1 09/14/15 XPL n/a n/a GGH5006 
Run#2 

CAS No. Compound RCIIIllt RL MDL Units Q 

67-63--0 Isopropyl Alcohol ND 100 25 ug/1 
67-56-1 Methanol ND 200 45 ug/1 

CAS No. Surrogate :Reccmria Runll Run##l Limits 

111-27-3 Hexanol 86% 48-150% 
111-27-3 Hexanol 88% 48-150% 

ND = Not detected MI)L = Method Detection Limit 1 = Indicates an estimated value 
RL = Reporting Limit 
E = Indicates value exceeds catibration range 

B = Indicates anaJyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

'BI·4NIII 
CCWTES!IT. 

'-~!~OfU.Td-~~~t 



Raw Data: I'Nifi:fielel 

Accutest LabLink@874797 09:10 28-Sep-2015 

Report of Analysis Page 1 of1 

Client Sample ID: S-35D 
~ Sample ID: JC3254-7 Date SampJcd: 09/03/15 Matrix: AQ - Ground Water Date Rccc:ival: 09/05/15 1~1. . .ll. SW8468260C Pa-cmt Solids: n/a 
Pr~cat: BMSMC, Fonner Tank Farm, PR 

FilciD DF ~ By Prep Date PrcpBIUch Ane1yticel Ba.tdl ~#1 2D147890.D 1 09/09/15 BK n/a n/a V2D6208 ~#2 

~:! 
Purge Volume 
5.0ml 

VOA Special List 

CAS No. Ccmpound Result RL MDL Units Q 
67-64-1 Acetone ND 10 3.3 ug/1 
71-43-2 Benzene ND 0.50 0.24 ug/1 
100-41-4 Ethylbenzene ND 1.0 0.27 ug/1 
108-10-1 4-Methyl-2-pentanone(MIBK) ND 5.0 1.0 ug/1 
108-88-3 Toluene ND 1.0 0.16 ug/1 
1330-20-7 Xylene (total) ND 1.0 0.17 ug/1 

CAS No. Surrogate ReccM:Il'ial Runfll Runfl2 Limits 

1868-53-7 Dibromoflnoromethane 109% 76-120% 
17060-07-0 1,2-Dicbloroe1hane-D4 108% 73-122% 
2037-26-5 Toluene-DB 112% 84-119% 
460-00-4 4-Bromotlnorobenzene 111% 78-117% 

ND = Not detected MDL = Method Detection Limit 1 = Indicates an estimated value RL = Reporting Limit 
E = Indicates value exceeds catibration range 

B = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 



Raw Data: l(e1:1toltiQ•i 

Accutest LabLink@874797 09:10 28-Sep-2015 

Report of Analysis Page 1 of1 

Client SampJc ID: S-35D 
JC325.t-7 Lab SampJc ID: 

Matrix: 
Method: 
Pr~cat: 

!Runn 
1Runt2 

CAS No. 

67-63-0 
67-56-1 

CAS No. 

111-27-3 
111-27-3 

AQ - Ground Water 
SWIU6-8015C (DAI) 
BMSMC, Fonner Tank Farm, PR 

FiJciD DF Atullyzed 
GH101439.D 1 09/14/15 

Coot pound Result 

Isopropyl Alcohol ND 
Methanol ND 

Sutroptc R.ccovc:rics Run## 1 

Hexanol 87% 
Hexanol 90% 

By 
XPL 

RL 

100 
200 

Run##2 

Date Sampled: 09/03/15 
Date Rccc:ival: 09/05/15 
Pa:cmt Solids: nla 

Prq.Datc Prq.a.tch Analytical ~tc:h 
nla nla GGH5006 

MDL Units Q 

25 ugll 
45 ugll 

Limits 

48-150% 
48-150% 

ND = Not detected MDL = Method Detection Limit 1 = Indicates an estimated value 
RL = Reporting Limit 
E = Indicates value exceeds calibration range 

B = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

2aof801 
ccuTee-r. 

4CiiS4 ~. ......... ,. •• ,ttl.~ 



Raw Data: R~allf4:Pijal 

Accutest LabLink@874797 09:10 28-Sep-2015 

Report of Analysis Page 1 of1 

CliaJ.t Sample ID: S-36 
Lab Samplc ID: JC3254-8 Date SampJcd: 09/03/15 ... - AQ - Grotmd Water Date Rccc:M:d: 09/05/15 
Mc:tbod: SW8468260C Pc:rcad So1ida: nla 
Pr'!icat: BMSMC, Former Tank Farm, PR 

FileiD DF ~ By Prep Date Prep&tc:h .Anelyt:ic=-1 Batch 
iRun4H 2Dlt789LD 1 09/09/15 BK nla n/a V2D6208 
Run#2 

~=~ 
Purge Volomc 
5.0ml 

VOA Special List 

CAS No. Compound Result RL MDL Units Q 

67-64-1 Acetone ND 10 3.3 ug/1 
71--43-2 Benzene ND 0.50 0.24 ug/1 
100--41--4 Ethylbenzene ND 1.0 0.27 ug/1 
108-10-1 4-Methyl-2-pentanone(MIBK) ND 5.0 1.0 ug/1 
108-88-3 Toluene ND 1.0 0.16 ug/1 
1330-20-7 Xylene (total) ND 1.0 0.17 ug/1 

CAS No. Surrogate Recova-ica Run## 1 Run#ll Limits 

1868-53-7 Dibromofluoromethane 100% 76-120% 
17060-07-0 1,2-Dichloroethane-04 110% 73-122% 
2037-26-5 Toluene-DB 112% 84-119% 
460-00--4 4-Bromofluorobenzene 112% 78-117% 

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value 
RL = Reporting Limit 
E = Indicates value exceeds calibration range 

B = Indicates analyte found in lmOdated method blank 
N = Indicates presumptive evidence of a compound 

24of801 
CCUIESI. 

>JCIIJ4 $...~ .. ~··!'+~-~···; 



Raw Data: iij#itallit•l•l 

Accutest LabLink@874797 09:10 28-Sep-2015 

Report of Analysis Page 1 of1 

Client Sample ID: 
~SampleiD: 

S-36 
JC3254-8 

Matrix: 
Method· 
Pr~ect 

~tn 
~12 

CAS No. 

67-63-0 
67-56-1 

CAS No. 

111-27-3 
111-27-3 

AQ - Ground Water 
SW846-8015C (DAI) 
BMSMC, Fonner Tank Farm, PR 

FileiD DF Analyzed 
GH101440.D 1 09/14/15 

Cool pound Rcmlt 

Isopropyl Alcohol ND 
Methanol ND 

Surrogate hcovc:rica Runl1 

Hexanol 86% 
Hexanol 90% 

By 
XPL 

RL 

100 
200 

Run##l 

Date Sampled: 09/03/15 
Date R.ccciwd: 09/05/15 
Pctcan So1id8: nla 

Prep Date PrepBetch .AQJ:yticd Batch 
nla nla GGH5006 

MDL Units Q 

25 ug/1 
45 ug/1 

Limits 

48-150% 
48-150% 

ND = Not detected MDL = Method Detection Limit 1 = Indicates an estimated value 
RL = Reporting Limit 
E = Indicates value exceeds calibration range 

B = Indicates analyte found in ~ed method blank 
N = Indicates presumptive evidence of a compound 



Accutest LabLink@874797 09:10 28-Sep-2015 

Report of Analysis Page 1 ofl 

Client Sample ID: S-32 
Lab Sample ID: JC3254-9 Date SampJcd: 09/03115 
Matrix: AQ - Ground Water Date Rec:civcd: 09/05/15 
Mdhod: SW8468260C Pt:tccnt Solids: n/a 
Pr~cct: BMSMC, Former Tank Farm, PR 

FilciD DF Anely7Jxl By Prq~Datc Prq~&tc:h Anelytice.l &tc:h 
Run #I 2B134560.D 100 09/17/15 BK n/a n/a V2B5996 
Runtt2 2B13456LD 1000 09/17/15 BK n/a n/a V2B5996 

~=~ 
Purge Volumo 
5.0ml 
5.0ml 

VOA Special List 

CAS No. Ccmpound Result RL MDL Units Q 

67-64-1 Acetone Nl> 1000 330 ugll 
71-43-2 Benzene ND 50 24 ugll 
100-41-4 Etbylbenzene «Boo a 1000 270 ugll 
108-10-1 4-Metbyl-2-pentanone(MIBK) ND 500 100 ugll 
108-88-3 Toluene 49.7 100 16 ugll J· 
1330-20-7 Xylene (total) 71900 3 1000 170 ugll 

CAS No. Surrogate Rocova:ies Run/11 Run/12 Limits 

1868-53-7 Dibromofluoromethane 106% 105% 76-120% 
17060-07-0 1,2-Dichloroetbane-D4 119% 119% 73-122% 
2037-26-5 Toluene-D8 105% 103% 84-119% 
460-00-4 4-Bromofluorobenzene 104% 103% 78-117% 

(a) Result is from Rtmlf 2 

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value 
RL = Reporting Limit 
E = Indicates valne exceeds calibration range 

B = Indicates analyte fotmd in associated method blank 
N = Indicates presumptive evidence of a compound 



Raw Data: IQ#Iktll!llal 

Accutest LabLink@874797 09:10 28-Sep-2015 

Report of Analysis Page 1 of1 

Client Sample ID: S--32 
~SamplciD: JC3254-9 Date SampJcd: 09/03/15 

ll.d... AQ - Ground Water DatcRcccival: 09/05/15 
,/1--.1, . ..2- SW846-8015C (DAI) PC£cmt 8o1ida: n/a 
Pr~eat: BMSMC, Fonner Tank Farm, PR 

FilciD DF ~ By PrqtDatc Prqt&tch .Ana1yticel &tch 
iRun#1 GH10144l.D 1 09/14/15 XPL n/a n/a GGH5006 
IRun#2 

CAS No. Compound Rcso1t RL MDL Units Q 

67-63-0 Isopropyl Alcohol ND 100 25 ug/1 
67-56-1 Methanol ND 200 45 ug/1 

CAS No. Surrogate Rccovrrics Runl1 Run##2 Limits 

111-27-3 Hexanol 87% 48-150% 
111-27-3 Hexanol 102% 48-150% 

ND = Not detected MDL = Method Detection Limit 1 = Indicates an estimated value 
RL = Reporting Lbnit 
E = Indicates value exceed<> calibration range 

B = Indicates analyte found in ~ted method blank 
N = Indicates presumptive evidence of a compound 



Raw oata: EmmlBI 

Accutest LabLink@874797 09:10 28-Sep-2015 

Report of Analysis Page 1 ofl 

Client Sample ID: S-33 
Lab Sample ID: JC3254-10 Date Sampled: 09/03/15 

"" 
. . AQ - Grmmd Water Date Rcc:cM:d: 09/05/15 

Mctbod: SW8468260C Pa-cart Solids: nla 
Project BMSMC, Fonner Tank Farm, PR 

FilciD DF Ana1yzrd By PrqtDatc PrqtBetch Analyticd &trh 
~#1 2B134438.D 1 09/14/15 BK nla n/a V2B5990 
Ron#2 

~= 
Purge Volume 
5.0ml 

VOA Special List 

CAS No. Ccmpoond Rcsolt RL MDL Units Q 

67-64-1 Acetone ND 10 3.3 ugll 
71-43-2 Benzene ND 0.50 0.24 ugll 
100-41-4 Ethylbenzene ND 1.0 0.27 ugll 
108-10-1 4-Methyl-2-pentanone(MIBK) ND 5.0 1.0 ugll 
108-88-3 Toluene ND 1.0 0.16 ug/1 
1330-20-7 Xylene (total) ND 1.0 0.17 ugll 

CAS No. Surrogate Rccovcrica Run##1 Runi#l Limits 

1868-53-7 Dibromoftuoromethane 102% 76-120% 
17060-07-0 1 ,2-Dicbloroethane-D4 111% 73-122% 
2037-26-5 Toluene-D8 106% 84-119% 
460-00-4 4-Bromofluorobenzene 104% 78-117% 

. . . .. 

ND = Not detected MDL = Method Detection Limit 1 = Indicates an estimated value 
RL = Reporting Limit 
E = Indicates value exceed<> calibration range 

B = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 



Raw Data: i§j:UtiiUJ•I 

Accutest LabLink@87-4797 09:10 28-Sep-2015 

Report of Analysis Page 1 of1 

CJimt SampJc ID: S-33 
~SampJciD: JC3254-10 Date SampJcd: 09/03/15 
, .. - AQ - Ground Water Date Rccc:ival: 09/05/15 !.LUAU .I.A. 

Method: SW~8015C (DAI) Percent Solid&: n/a 
Pr~cat: BMSMC, Former Tank Farm, PR 

FilciD DF .Anely2lc4 By Prep Date Prcp&tch Anel:ytiCid Ba.tch 
~#1 GH101442.D 1 09/14/15 XPL n/a nla GGH5006 
~#2 

CAS No. Compound Remit RL MDL Units Q 

67-63-0 Isopropyl Alcohol ND 100 25 ug/1 
67-56-1 Methanol ND 200 45 ug/1 

CAS No. Surrogate Rccovcrics Run## I Run##2 Limits 

111-27-3 Hexanol 85% 48-150% 
111-27-3 Hexanol 90% 48-150% 

ND = Not detected MDL = Method Detection Limit 1 = Indicates an estimated value 
RL = Reporting Limit 
E = Indicates value exceed<; calibration range 

B = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 



Raw Data: WMIJ$fl:lal 

Accutest LabLink@874797 09:10 28-Sep-2015 

Report of Analysis Page 1 of1 

Cliart. Sample ID: MW-18 
Lab Sample ID: 1C3254-11 Date Sampled: 09/04/15 
Matrix: AQ - Ground Water Date Rcccivcd: 09/10/15 
Method: SW8468260C Petccnt Solids: nla 
Pr~cct: BMSMC, Fonner Tank Farm, PR 

FiloiD DF ~ By Prq.Date Prq.BIUch Anelytical Batch 
Run#1 2B134478.D 1 09/15/15 BK nla n/a V2B5992 
Run#2 

~:: 
Purge Volume 
5.0ml 

VOA Special List 

CAS No. Compound Result RL MDL Units Q 

67-64-1 Acetone ND 10 3.3 ug/1 
74-87-3 Chloromethane NP LO 0.41 ug/1 
100-41-4 Ethylbenzene ND LO 0.27 ug/1 
108-10-1 4-Methyl-2-pentanone(MIBK) ND 5.0 LO ug/1 
75-09-2 Methylene chloride ND 2.0 0.73 ug/1 
108-88-3 Toluene 0.31 LO 0.16 ug/1 1 
1330-20-7 Xylene (totaJ) 2.4 LO 0.17 ug/1 

CAS No. Snrroptc R.ccovrrics Run# I Run#l Limits 

1868-53-7 Dibromofluorometbane lCM% 76-120% 
17060-07-0 1,2-Dichloroethane-D4 114% 73-122% 
2037-26-5 Toluene-D8 105% 84-119% 
460-00-4 4-Bromofluorobenzene 103% 78-117% 

ND = Not detected MDL = Method Detection Limit 1 = Indicates an estimated value 
RL = Reporting Limit 
E = Indicates value exceeds calibration range 

B = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

fa-..... ..... 

38 af891 



Raw Data: W~:ll¢10jt:jsl 

Accutest LabLink@874797 09:10 28-Sep-2015 

Report of Analysis Page 1 of1 

Client Sample ID: MW-3 
Lab SampJciD: JC3254-12 Date Sampled: 09/04/15 
Matrix: AQ - Ground Water Date Rcc:eival: 09/10/15 
'-6..t1uw1: SW8468260C Pa:-ccat Solids: n/a 
Pr~cct: BMSMC, Fonner Tank Farm, PR 

FilciD DF .Anelyzc4 By Prq»Datc Prq~Betch .Analytiaal Batch 
~#1 2B134538.D 1 09/16/15 BK n/a n/a V2B5994 
~un#2 

~=~ 
Purge Volnmc 
5.0ml 

VOA Special List 

CAS No. Compound Rcsolt RL MDL Units Q 

67-64-1 Acetone ND 10 3.3 ug/1 
74-87-3 Chloromethane ND 1.0 0.41 ugll 
108-10-1 4-Methyl-2-pentanone(MIBK) N1) 5.0 1.0 ug/1 
75-09-2 Methylene chloride ND 2.0 0.73 ug/1 
1330-20-7 Xylene (total) 1.9 1.0 0.17 ug/1 

CAS No. Surroptc RCCOR.l':ica Runt# 1 Runt#2 Limits 

1868-53-7 Dibromofluorometbane 100% 76-120% 
17060-07-0 1 ,2-Dichloroethane-D4 113% 73-122% 
2037-26-5 Toluene-DB 103% 84-119% 
460-00--4 4-Bromoftuorobenzene 100% 78-117% 

ND = Not detected MDL = Method Detection Umit 1 = Indicates an estimated value 
RL = Reporting Limit 
E = Indicates value exceeds calibration range 

B = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 



Raw Data: Ri=JQ@@I•I 

Accutest LabLink@874797 09:10 28-Sep-2015 

Report of Analysis Page 1 of1 

Client Sample ID: MW-13 
Lab SamplciD: JC3254-13 Date Sampled: 09/08/15 
Matrix: AQ - Ground Water Date Rccciwd: 09/10/15 
.1~1.. • .:1. SW8468260C Percent Solids: n/a . 

PrQjeat BMSMC, Fonner Tank Farm, PR 

FilciD DF 
! 

.A.naly7.M By Prep Date PrepBetch At141ytiql &tch 
Run#1 2B13«39.D 1 09/14/15 BK n/a n/a V2B5990 
Run#2 

~:~ 
Purge Volume 
5.0ml 

VOA Special List 

CAS No. Ccmpound Result RL MDL Units Q 

67-64-1 Acetone ND 10 3.3 ug/1 
74-87-3 Chloromethane ND LO 0.41 ug/1 
108-10-1 4-Methyl-2-pentanone(MIBK) NJ) 5.0 LO ugll 
75-09-2 Methylene chloride ND 2.0 0.73 ugll 
1330-20-7 Xylene (total) ND LO 0.17 ugll 

CAS No. Sorroptc RCCCM:l'ics Run#l Run#2 Limits 

1868-53-7 Dibromofluoromethane 102% 76-120% 
17060-07-0 1,2-Dichloroethane-D4 112% 73-122% 
2037-26-5 Toluene-D8 104% 84-119% 
460-00-4 4-Bromofluorobenzene 103% 78-117% 

ND = Not detected MDL = Method Detection Limit 1 = Indicates an estimated value 
RL = Reporting Limit 
E = Indicates value exceeds calibration range 

B = Indicates anaJyte found in associated method blank 
N = Indicates presumptive evidence of a compound 



Raw Data: WNF!f<Jijal 

Accutest LabLink@874797 09:10 28-Sep-2015 

Report of Analysis Page 1 of1 

Client SampJc 1D: MW-13D 
Lab Sample ID: JC3254-14 Date Sampled: 09/08/15 
Matrix: AQ - Ground Water Date Rcceivcd: 09/10/15 
i.l.-.4. ~- SW8468260C Pcrcc:nt So1ids: nla 
fProjcct: BMSMC, Fonner Tank Fann, PR 

FilciD DF .An4lyzcd By Prep Date PrcpBIUch .Atul1yticld Be.tch 
~#1 2B134536.D 1 09/16/15 BK nla nla V2B5994 
~~2 

~=~ 
Purge Volume 
5.0ml 

VOA Special List 

CAS No. Ccmpoond Result RL MDL Units Q 

67-64-1 Acetone ND 10 3.3 ug/1 
74-87-3 Chloromethane ND LO 0.41 ug/1 
108-10-1 4-Methyl-2-pentanone(MIBK) ND 5.0 LO ug/1 
75-09-2 Methylene chloride ND 2.0 0.73 ug/1 
1330-20-7 Xylene (total) ND LO 0.17 ug/1 

CAS No. Surrogate Rccovrrica Rnnl# 1 Rnnl#l Limits 

1868-53-7 Dibromofluorometbane 99% 76-120% 
17060-07-0 1,2-Dicbloroetbane-D.f 112% 73-122% 
2037-26-5 Toluene-DB 103% 84-119% 
460-00-4 4-Bromofloorobenzene 104% 78-117% 

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value 
RL = Reporting Limit 
E = Indicates value exceeds calibration range 

B = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 



Raw Data: I'~:IS!Ofiel 

Acwtest LabUnk@874797 09:10 28-Sep-2015 

Report of Analysis Page 1 of1 

Client SamplciD: 
Lab Sample ID: 
Matrix: 
Method: 

MW-7 
JC3254-15 
AQ - GrOIDld Water 
SW8468260C 

PrQjcct: BMSMC, Fonner Tank Farm, PR 

FilciD DF Analyzrd 
Run#1 2B134537.D 1 09/16/15 
Run#2 

~=~ 
Purge Volume 
5.0ml 

VOA Special Lilt 

CAS No. Ccmpoond Rcso1t 

67-64-1 Acetone ND 
74-87-3 Chloromethane ND 
108-10-1 4-Methyl-2-pentanone(MIBK) ND 
75-09-2 Methylene cbloride ND 
1330-20-7 Xylene (total) 32.3 

CAS No. Surrogate RCICO\IrZics Runl1 

1868-53-7 Dibromofluorometbane 101% 
17060--07-0 1 ,2-Dicbloroetbane-D4 113% 
2037-26-5 Toluene-DB 102% 
460-00--4 4-Bromofluorobenzene 103% 

By 
BK 

RL 

10 
LO 
5.0 
2.0 
LO 

RnnN2 

Date SampJcd: 09/08/15 
DatcRcceivcd: 09/10/15 
Percc:nt Solids: nla 

Prep Date Prepa.tdt Analyticel BIUch 
n/a nla V2B5994 

MDL Units Q 

3.3 ug/1 
0.41 ug/1 
LO ug/1 
0.73 ug/1 
0.17 ug/1 

Limits 

76-120% 
73-122% 
84-119% 
78-117% 

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value 
RL = Reporting Limit 
E = Indicates value exceed'i calibration range 

B = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

34of881 
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Accutest LabLink@874797 09:10 28-Sep-2015 

Report of Analysis Page 1 of1 

Climt Sample ID: MW-16 
Lab Sample ID: JC3254--16 Date Sampled: 09/08/15 
Matrix: AQ - Ground Water Date R.cc:cival: 09/10/15 
Method: SW8468260C Percent So1ida: n/a 
Pr~cat: BMSMC. Fonner Tank Farm, PR 

FilciD DF .Analy2Jld By Prep Date Prep Batch AQJ:ytical Batch 
Run #I 2B134400.D 1 09/12/15 BK n/a n/a V2B5989 
Run#2 

~=~ 
Purge Volume 
5.0ml 

VOA Special Lilt 

CAS No. Compound Result RL MDL Units Q 

67-64-1 Acetone ND 10 3.3 ug/1 
74--87-3 Chloromethane ND LO 0.41 ug/1 
108-10-1 4-Methyl-2-pentanone(MIBK) ND 5.0 LO ug/1 
75-09-2 Methylene chloride ND 2.0 0.73 ug/1 
1330-20-7 Xylene (total) ND LO 0.17 ug/1 

CAS No. Surrogate Recovaics Runt# 1 Runt#2 Limits 

1868-53-7 Dibromofluoromethane 105% 7~120% 
17060-07-0 1,2-Dichloroetbane-D4 113% 73-122% 
2037-2~5 Toluene-DB 104% 84--119% 
460-00-4 4--Bromofluorobenzene 104% 78-117% 

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value 
RL = Reporting Limit 
E = Indicates value exceeds calibration range 

B = Indicates analyte found in ~ted method blank 
N = Indicates presumptive evidence of a compound 

35of891 
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Accutest LabLink@874797 09:10 28-Sep-2015 

Report of Analysis Page 1 of1 

Clicot Samplc ID: MW-12 
Lab Sample ID: JC3254-17 Date Sampled: 09/09/15 
Matrix: AQ - Ground Water Date Rccc:ivc:d: 09/10/15 
Method: SW8468260C Pa-ccnt Solids: n/a 
Pr~cct BMSMC, Former Tank Farm, PR 

FilciD DF Arudyzrd By Prep Date Prep Batch .Anal.yticel &tch 
~#1 2B13«0LD 1 09/12/15 BK n/a n/a V2B5989 
IRun#2 

~=~ 
Purge Volume 
5.0ml 

VOA Special List 

CAS No. Compound Result RL MDL Units Q 

67-64-1 Acetone ND 10 3.3 ugll 
74-87-3 Chloromethane ND LO 0.41 ugll 
100-41-4 Ethylbenzene 2-3 1.0 0.27 ug/1 
108-10-1 4-Methyl-2-pentanone(MIBK) ND 5.0 LO ugll 
75-09-2 Methylene chloride ND 2.0 0.73 ugll 
108-88-3 Toluene 0.19 LO 0.16 ugll J 
1330-20-7 Xylene (total) 0.65 LO 0.17 ugll J 

CAS No. Surrogate RCIXMII'ica Runt# 1 Runtll Limits 

1868-53-7 Dibromotluoromethane 107% 76-120% 
17060-07-0 1 ,2-Dicbloroethane-D4 115% 73-122% 
2037-26-5 Toluene-DB 106% 84-119% 
460-00-4 4-Bro~ofluorobenzene W2% 78-117% 

ND = Not detected MDL = Method Detection Limit J = Indicates an esfunated value 
RL = Reporting Lbnit 
E = Indicates value exceeds calibration range 

B = Indicates analyte found in associated ~etbod blank 
N = Indicates presumptive evidence of a compound 

5ofe91 
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Raw Data: E&JDimii!IB 

Accutest LabLink@87t797 09:10 28-Sep-2015 

Report of Analysis Page 1 ofl 

Clicmt Sample ID: MW-12 .. 
Lab BampmiD: JC3254-17 Date Samptcdz 09/1)9/15 ;. -.. 
Matrix: AQ - Ground Water Date R.c:c:civcd: 09/10/15 
Method: SW846 8270D BY SIM SW846 3510C Percent SoliU: n/a 
Pr<doot: BMSMC, Fonner Tank Farm, PR 

l"iloiD DF ~ By PrcpDato Pnp:e.teh ~cals.tch 
~un il 3M57746.D 1 09/17/15 LK 09/15/15 OP87215A. E3M2675 
1Runt2 3 4M60722.D 1 09/24/15 LK 09/18/15 OP87321A E4M2661 

~:: 
Initial Volume Final Volnmc 
900ml LOml 
950ml l.Oml 

BNPAHList 

CAS No. C<mpound RCIIllt RL 'MDL Units Q 

83-32-9 Acenaphthene 0.350 0.11 0.015 ngll 
208-96-8 Aceoaphthylene ND 0.11 0.013 ug/1 
120-12-7 Anthracene ND J 0.11 0.014 ug/1 
56-55-3 Benzo(a)anthracene ND 0.056 0.021 ug/1 
50-32-8 Benzo(a)pyrene ND 0.056 0.033 ugll 
205-99--2 Benzo(b)fluorantbene ND 0.11 0.023 ugll 
191-24-2 Benzo(g,b,i)pecylene ND 0.11 0.029 ugll 
207-08-9 Benzo(k)Ouoranthene ND 0.11 0.021 ug/1 
218-01-9 Cluysene ND 0.11 0.017 ugll 
53-70-3 Dibenzo(a,h)anthracene ND 0.11 0.039 ug/1 
206-44-0 Fluoranthene ND 0.11 0.012 ug/1 
86-73-7 Fluorene 1.05 0.11 0.030 ug/1 
193-39-5 Indeno(1,2,3-cd)pyrene ND 0.11 0.035 ug/1 
91-20-3 Napbtbalene 1.57 0.11 0.015 ug/1 
85-01-8 Phenanthrene (}.251 0.11 0.018 ug/1 
129-00-0 Pyrene ND 0.11 0.015 ug/l 

CAS No. Surroptc Recoveries RUDil Rnnt#2 Limits 
"· 

4165-60-0 Nitrobenzene-d5 2%C O%b 18-128% 
321-60-8 2-Fluorohlpbenyl 59% 72% 13-124% 
1718-51-0 Terphenyl-d14 22% 36% 10-127% 

(a) Confirmation run for surrogate recoveries. 
(b) Outside control Umits due to matrix interference. 
(c) Outside control limits due to matrix interference. Confirmed by re-extraction. 

ND = Not detected MDL = Method Detection Limit J "" Indicates .an estimated va1ne 
RL = Reporting Limit B .... Indicates analyte found in associated method blank 
E = Indicates value exceeds calibration range N = Indicates presumptive eVidence of a cmnpound 

- 37of891 
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Raw Data: W4:JFUI.fjel 

Accutest LabLink@874797 09:10 28-Sep-2015 

Report of Analysis Page 1 ofl 

Client Sample ID: MW-12D 
Lab Sample ID: JC3254-18 Date Sampled: 09/09/15 
!Matrix: AQ - Grmmd Water Date RCICCivcd: 09/10/15 
Method: SW8468260C Percent 8o1ida: n/a 
Pr~cat: BMSMC, Fonner Tank Farm, PR 

FileiD DF Analy7M By Prep Date Prepa.tch Anelytica1 Batch 
~#1 2B134402.D 1 09/12/15 BK nla n/a V2B5989 
~#2 

b" 
Purge VoJnmc 
5.0ml 

un#2 

VOA Special List 

CAS No. Compound Result RL MDL Units Q 

67-64-1 Acetone Nil 10 3.3 ug/1 
74-87-3 Chloromethane ND LO 0.41 ug/1 
100-41-4 Ethylbenzene 2.3 LO 0.27 ug/1 
108-10-1 4-Methyl-2-pentanone(MIBK) ND 5.0 LO ug/1 
75-09-2 Methylene chloride ND 2.0 0.73 ug/1 
108-88-3 Toluene 0.17 LO 0.16 ug/1 J 
1330-20-7 Xylene (total) 0.66 LO 0_17 ug/1 J 

CAS No. Surrogate Rccova:ics Runt# 1 Runi#l Limits 

1868-53-7 Dibromofluocomethane 1M% 76-120% 
17060-07-0 1,2-Dichloroetbane-D4 113% 73-122% 
2037-26-5 Toluene-D8 106% 84-119% 
460-00-4 4-Bromofluorobenzene 102% 78-117% 

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value 
RL = Reporting Limit 
E = Indicates value exceeds calibration range 

B = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

38 of891 
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Raw Data: Ellflell.lmJISIII 

Accutest LabLink@874797 09:10 28-Sep-2015 

Report of Analysis Pagelofl 

Clied;lt Sample ID: MW-1ID 
l.ab Sample ID: JC3254-18 llate Samplrd: 09/09/15 
~trix: AQ - Ground Water llateRcc:l=ived: 09/10/15 
.~IJ\. ,.;!. SW846 8270D BY SIM SW846 3510C Per teat Solidi: nla 
'Projcot: BMSMC, Former Tank Farm, PR 

FilciD DF ~ By Prep Date Prep~ An41ytica.J. a.tch 
Rnnltl 3M57747.D 1 09/17/15 LK 09/15/15 OP87215A E3MZ675 
~tfza 4M60723.D 1 09/24115 LK 09/18/15 OP87321A E4M2661 

=tl Initial Volume Final Volume 
950ml l.Oml 

;mf2 950ml l.Oml 

BNPAHList 

CAS No. Ctmpoond RCIIIIllt. RL MDL Units Q 

83-32-9 Acenaphthene 0.351 0.11 0.014 ug/1 
208-96-8 Acenapbthylene ND 0.11 0.012 ug/1 
120-12-7 Anthracene ND J 0.11 0.014 ug/1 
56-55-3 Benzo(a)antbracene ND 0.053 0.019 ug/1 
50..32-8 Benzo(a)pyrene NO 0.053 0.031 ngll 
205-99-2 Benzo(b)fluoranthene ND 0.11 0.022 ugll 
191-24-2 Benzo(g,h,i)perylene ND 0.11 0.028 ugll 
207-08-9 Benzo(k)Ouoranthene ND 0.11 0.020 ugll 
218-01-9 Cbrysene ND 0.11 0.016 ugll 
53-70-3 Dlbenzo(a.h)antbracene ND O.ll 0.037 ug/1 
206-«-0 FJuoranthene 0.116 0.11 0.012 ug/1 
86-73-7 Fluorene 1.07 0.11 0.028 ugll 
193-39-5 lndeno(l, 2,3-cd)pyrene ND 0.11 0.033 llg/l 
91-20-3 Naphthalene 1.66 0.11 0.014 ug/1 
85-01-8 Phenanthrene 0.296 iUl 0.017 ugll 
129-00-0 Pyrene ND O.ll 0.014 ugll 

CAS No. Sllrrngate Recovr:ric& Runtl Runll Limita 

4165-60-0 Nitrobenzene-d5 2%C O%b 18-128% 
321-60-8 2-Fiuoroblpbenyl 56% 78% 13-124% 
1718-51-0 Terphenyl-d14 26% 33% 10-127% 

(a) Confirmation ron for surrogate recoveries. 
(b) Outside control limits due to malrlx: interference. 
(c) Ontside control limits due to matrix interference. Confirmed by re-extraction. 

ND = Not detected MDL ,.. Method DetectlonLbnit 
RL = Reporting Limit 
E - Indicates value exceeds calibration range 

1 = Indicates an estimated value 
:B = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

- 39of891 
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Raw Data: WJ:IF!II•Q•I 

Acartest LabLink@874797 09:10 28-Sep-2015 

Report of Analysis Page 1 of1 

Climt Sample ID: QCTB090915 
Lab Sample ID: JC3254-19 Date Sampled: 09/09/15 

Matrix: AQ - Trip Blank Water Date Rcccivc:d: 09/10/15 
.1.-..t.. ..... SW8468260C Pc:rc:cot Solids: nla 

Pr~cct BMSMC, Fonner Tank Farm, PR 

FilciD ' DF ~ By Prep Date PrepBetch Analytical Batch 
IRun4t1 2B13«03.D 1 09/12/15 BK nla nla V2B5989 

1Runt2 

~:: 
Purge Volume 
5.0ml 

VOA Spc:cialList 

CAS No. Ccmpound Result RL MDL Units Q 

67-64-1 Acetone ND 10 3.3 ug/1 
74-87-3 Chloromethane ND LO 0.41 ugll 
108-10-1 4--Methyl-2-pentanone(MIBK) ND 5.0 LO ugll 
75-09-2 Methylene chloride ND 2.0 0.73 ugll 
1330-20-7 Xylene (total) ND LO 0.17 ugll 

CAS No. Surrogate Rccovaics Run#1 Ronf2 Limits 

1868-53-7 Dibromofluoromethane 102% 76-120% 
17060-07-0 1 ,2-Dicbloroetbane-D4 110% 73-122% 
2037-26-5 Toluene-DB 103% 84-119% 
460-00-4 4-Bromofluorobenzene 1M% 78-117% 

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value 

RL = Reporting Limit 
E = Indicates value exceeds calibration range 

B = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 



Raw Data: W4=11iJ!I:i•!•l 

Accutest LabLink@874797 09:10 28-Sep-2015 

Report of Analysis Page 1 of1 

Cfumt Samp:lciD: A-IR(4) 
Lab SamplciD: JC3254-20 Date Sampled: 09/04115 
:Matrix: AQ - Ground Water Date Receival: 09/10/15 
',, ... t. . .:I. SW8468260C Pa-ccnt Solids: nla 
Pr~cat: BMSMC, Fonner Tank Farm, PR 

FilciD DF Atlaly7.ed By Prq»Datc Prq»&tch Ana1yticel Batch 
Runf1 2B13«80.D 25 09/15/15 BK n/a nla V2B5992 
Runf2 

~=~ 
Purge Volnm.c 
5.0ml 

VOA Special Lilt 

CAS No. C<mpound Result RL MDL Units Q 

67-64-1 Acetone ND 250 83 ugll 
71-43-2 Benzene ND 13 5.9 ug/1 
100-41-4 Ethylbenzene 2820 25 6.7 ug/1 
108-10-1 4-Methyl-2-pentanone(MIBK) ND 130 25 ugll 
108-88-3 Toluene 49.1 25 4.1 ugll 
1330-20-7 Xylene (total) 9490 25 4.1 ugll 

CAS No. Surrogate Rccovcrira Runll Runf#.2 Limits 

1868-53-7 Dibromofluoromethane 102% 76-120% 
17060-07-0 1,2-Dicbloroethane-D4 1U% 73-122% 
2037-26-5 Toluene-D8 106% 84-119% 
460-00-4 4-Bromofluorobenzene 105% 78-117% 

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value 
RL = Reporting Limit 
E = Indicates value exceeds calibration range 

B = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 



Raw oata: tcmr.we•n·• 

Accutest LabLink@874797 09:10 28-Sep-2015 

Report of Analysis Page 1 of1 

Client Sam.pJc ID: A-IR(4) 
Lab SampJc ID: JC3254-20 Date Sampled: 09/04/15 
Matrix: AQ - Ground Water Date Received: 09/10115 

,__.._ ~- SW846-8015C (DAI) Pcrccm Solids: n/a 
Pr~eat BMSMC, Former Tank Farm, PR 

FilciD DF An4lyzrd By Prep Date PrcpBetch .Analytical Betch 
~un#1 GH101443.D 1 09/14/15 XPL n/a n/a GGH5006 
fRun#2 

CAS No. Compound Rcsolt RL MDL Units Q 

67-63-0 Isopropyl Alcohol Nl> 100 25 ug/1 
67-56-1 Methanol ND 200 45 ug/1 

CAS No. Surrogate R.ccovc:rica RUDtll RUDtl2 Limits 

111-27-3 Hexanol 79% 48-150% 
111-27-3 Hexanol 83% 48-150% 

ND = Not detected MDL = Method Detection Limit 1 = Indicates an estimated value 
RL = Reporting Limit 
E = Indicates value exceeds calibration range 

B = Indicates anaJyte found in associated method blank 
N = Indicates presumptive evidence of a compound 



Raw Data: WNQ@i•l•l 

Accutest LabLink@874797 09:10 28-Sep-2015 

Report of Analysis Page 1 ofl 

Client SamplciD: A-2R(2) 
!Lab Sample ID: 1C3254-21 Date Sampled: 09/04/15 
Matrix: AQ - Ground Water Date R.cccival: 09/10/15 

.1-.4. . ..:1- SW8468260C Pcrccm Solids: nla . 
Pr~cat: BMSMC, Former Tank Farm, PR 

FilciD DF An4lyzcd By Prep Date PrcpBetch .Ana1ytiad &tch 
IRun#1 2B134390.D 1 09/12115 BK nla n!a V2B5988 
IR.un#2 

~=~ 
Purge Volume 
5.0ml 

VOA Special List 

CAS No. Ccmpound Result RL MDL Units Q 

67-64-1 Acetone ND 10 3.3 ug/1 
71--43-2 Benzene Nl> 0.50 0.24 ug/1 
100--41--4 Ethylbenzene 1$.9 1.0 0.27 ug/1 
108-10-1 4-Methyl-2-pentanone(MIBK) ND 5.0 1.0 ug/1 
108-88-3 Toluene 0.68 LO 0.16 ug/1 1 
1330-20-7 Xylene (total) 89-8 1.0 0.17 ug/1 

CAS No. Surrogate RCCCM:rica Run## 1 Run##2 Limits 

1868-53--7 Dibromofluoromethane 105% 76-120% 
17060-07-0 1,2-Dichloroethaoe-D4 116% 73-122% 
2037-26-5 Toluene-DB 105% 84-119% 
460-00--4 4-Bromotluorobenzene lfU% 78-117% 

ND = Not detected MDL = Method Detection Limit 1 = Indicates an estimated value 
RL = Reporting Limit 
E = Indicates value exceeds calibration range 

B = Indicates analyte found in ~ted method blank 
N = Indicates presumptive evidence of a compound 

43 af891 
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Raw Data: d;il•illlft•l 

Accutest l..abLink@874797 09:10 28-Sep-2015 

Report of Analysis Page 1 of1 

Climt SampJc ID: A-2R(2) 
Lab Sample ID: JC3254-21 Date SampJcd: 09/04/15 

, .. 
AQ - Ground Water Date Rccci.val: 09/10/15 i~- SW846-8015C (DAI) Pc:rcalt So1ids: n/a 

Pr~oct: BMSMC, Former Tank Farm, PR 

FilciD DF Anelyzrd By PrqtDatc PrqtBatch An41ytical Batch 
Run/H GID014«.D 1 09/14/15 XPL n/a n/a GGH5006 
Run4t2 

CAS No. C<mpoond Result RL MDL Units Q 

67-63-0 Isopropyl Alcohol ND 100 25 ngll 
67-56-1 Methanol ND 200 45 ugll 

CAS No. Surrogate Recovc:rics RUD#I1 RUD#Il Limits 

111-27-3 Hexanol 86% 48-150% 
111-27-3 Hexanol 89% 48-150% 

ND = Not detected MDL = Method Detection Limit 1 = Indicates an estimated value 
RL = Reporting Lbnit 
E = Indicates value exceeds calibration range 

B = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

44ottsl1 
OOUTEBT. 

....... DI"ATO-·i·& 



Raw Data: WNQ@IIal 

Accutest LabLink@874797 09:10 28-Sep-2015 

Report of Analysis Page 1 of1 

Uf'-(~ ' Cliart. Sample ID: VP-1 
Lab Sample ID: JC3254-22 Date Sampled: 09/M./15 
Matrix: AQ - Ground Water Date Rc:ccivcd: 09/10/15 
Method: SW8468260C Pctccnt Solids: nla 
Pr~cct: BMSMC, Former Tank Farm, PR 

FilciD DF AQly:ad By Prqtllatc PrqtBIUch ~:&tch 
jRunf1 2B13439LD 1 09/12/15 BK n/a n/a V2B5988 
tRuni2 

~:! 
Purge Volume 
5.0ml 

VOA Special List 

CAS No. Compound Result RL MDL Units Q 

67-64-1 Acetone Nt> 10 3.3 ugll 
71-43-2 Benzene ND 0.50 0.24 ugll 
100-41-4 Ethylbenzene 3.7 LO 0.27 ug/1 
108-10-1 4-Methyl-2-pentanone(MIBK) ND 5.0 LO ugll 
108-88-3 Toluene ND LO 0.16 ugll 
1330-20-7 Xylene (total) 3.7 LO 0.17 ug/1 

CAS No. Surrogate Rccova:iaa Runfl Runf2 Limits 

1868-53-7 Dibromofluorometbane 106% 76-120% 
17060-07-0 1 ,2-Dicbloroetbane-D4 115% 73-122% 
2037-26-5 Toluene-D8 104% 84-119% 
460-00-4 4-Bromoflnorobenzene 106% 78-117% 

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value 
RL = Reporting Limit 
E = Indicates value exceeds calibration range 

B = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 

45of891 
CUTEST. 
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DATA REVIEWWORKSHEETS 

Project Number:_JC3254 __ _ 

Date: 09/09-05/2015 __ 

REVIEW OF VOLATILE ORGANIC PACKAGE 

The following guidelines for evaluating volatile organics were created to delineate required validation 

actions. This document will assist the reviewer in using professional judgment to make more informed 

decision and in better serving the needs of the data users. The sample results were assessed according to 

USEPA data validation guidance documents in the following order of precedence: USEPA Region 2, SOP 

HW-24, Standard Operating Procedure for the Validation of Organic Data Acquired using SW-846 Method 

82608 (August, 2009-Revision 2), the USEPA National Functional Guidelines for Low/Medium 

Concentration Organic Data Review (SOW SOM01.2 SOP HW-33, August 2009- Revision 2), the USEPA 

National Functional Guidelines for Organic Data Review for Low Concentration Water (SOP HW-13, August, 

2009-Revision 3). Also, QC criteria from "Test Methods for Evaluating Solid Waste, PhysicaVChemical 

Methods SW-846 (Final Update Ill, December 1996)," specifically for Methods 8000/82608 are utilized. The 

QC criteria and data validation actions listed on the data review worksheets are from the primary guidance 

documenL unless otherwise noted. 

The hardcopied (laboratory name) _Accutest data package received has been 

reviewed and the quality control and performance data summarized. The data review for VOCs included: 

Lab. Project/SDG No.: _JC3254 _____ _ Sample matrix: _Groundwater __ 

No. of Samples: 35 ______ _ 

Trip blank No.: _JC3254-5;_JC3254-19;_JC3254-31 __________ _ 

Field blank No.:--------------
----------

Equipment blank No.: JC3254-30 _______________ _ 

Field duplicate No.:_JC3254-13/JC3254-14;_JC3254-17/JC3254-18. ______ _ 

_X_ Data Completeness 

_X_ Holding Times 
_X_ GCJMS Tuning 
_X_ Internal Standard Performance 

_X_ Blanks 
_X_ Surrogate Recoveries 

_X_ Matrix Spike/Matrix Spike Duplicate 

_ X_ Laboratory Control Spikes 

_X_ Field Duplicates 
_X_ Calibrations 
_X_ Compound Identifications 

_X_ Compound Quantitation 

_X_ Quantitation Limits 

Overall Comments:_Selected_VOC's_by_SW846-8260C __________ _ 

Definition of Qualifiers: 
J- Estimated results 

U- Compound not detected 

R- Rejectd ata ~ 
UJ-. Estim ~~ _11 !__ 
Revtewer:---=:....L.~-+...::../t,J__.:;_..:.._ __ --=-~-~~_,_ ________ _ 

Date: /29/2015. _____ _ 

1 



DATA REVIEWWORKSHEETS 

DATA COMPLETENESS 

MISSING INFORMATION DATELAB.CONTACTED DATE RECEIVED 

,\:,,'<·.,...----------------------------

----'~~---------------------------------
', ~~ 

----"~···:::-------------------------------------
\'.::.'>'-, -------------------------------

',',;'·~\ 

-------'-.• -. -------------------------
--------"·: :: . .,---------------------------------

,, ~" 

-----------------· \··.,.---------------------

' \ 

__________________________ ____;.·:··. ___ _ 
', \ 
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DATA REVIEWWORKSHEETS 

HOLDING TIMES 

All criteria were met_X_ 
Criteria were not met 
and/or see below_ 

The objective of this parameter is to ascertain the validity of the results based on the holding time 
of the sample from time of collection to the time of analysis. 

Complete table for all samples and note the analysis and/or preservation not within criteria 

SAMPLEID DATE SAMPLED DATE ANALYZED pH ACTION 

All samples analyzed within the recommended method holding time 

Criteria 

Aqueous samples - 14 days from sample collection for preserved samples (pH ~ 2, 4°C), no air 
bubbles. 
Aqueous samples - 7 days from sample collection for unpreserved samples, 4°C, no air bubbles. 
Soil samples- 14 days from sample collection. 
Cooler temperature (Criteria: 4 .:t 2 °C}: 3.4 oc -OK 

Actions 

If the VOCs vial(s) have air bubbles, estimate positive results (J) and reject nondetects (R). 
If the % solids of soil samples is 10-50%, estimates positive results ( J) and non detects (UJ) 
If the % solid of soil samples is < 10%, estimate positive results (J) and reject nondetects (R). 
If holding times are exceeded but < 14 days beyond criteria, estimate positive results (J) and 
nondetects (UJ). 
If holding times are exceeded but < 28 days beyond criteria, estimate positive results ( J) and reject 
nondetects (R). 
If holding times are grossly exceeded (> 28 days beyond criteria), reject all results (R). 
If samples were not iced or if the ice were melted (> 1 0°C), estimate positive results (J) and 
nondetects (UJ). 
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DATA REVIEWWORKSHEETS 

GC/MS TUNING 

All criteria were met _X_ 
Criteria were not met see below_ 

The assessment of the tuning results is to determine if the sample instrumentation is within the 
standard tuning QC limits 

_X_ The BFB performance results were reviewed and found to be within the specified criteria. 

_X_ BFB tuning was performed for every 12 hours of sample analysis. 

If no, use professional judgment to determine whether the associated data should be accepted, 
qualified or rejected. 

List the samples affected: 

If mass calibration is in error, all associated data are rejected. 
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DATA REVIEWWORKSHEETS 

CALIBRATION VERIFICATION 

All criteria were met _X_ 
Criteria were not met 
and/or see below 

Compliance requirements for satisfactory instrument calibration are established to ensure that the 
instrument is capable of producing and maintaining acceptable quantitative data. 

Date of initial calibration: 07/24/15. _______ _ 
Dates of continuing calibration:_09/1 0/15;_09/11/15;_09/12/15;_09/14/15;_09/15/15; __ 

_ 09/16/15;_09/17/15. _________ _ 
Instrument ID numbers:. _________ GCM2B _______ _ 
Matrix/Levei:. ________ __;Aqueousnow _________ _ 

DATE LAB FILE CRITERIA OUT COMPOUND SAMPLES 
ID# RFs, %RSD, %D, r AFFECTED 

Initial and continuing calibration meets method performance criteria. 

Criteria 

All RFs must be > 0.05 regardless of method requirements for SPCC. 
All %RSD must be ~ 15 % regardless of method requirements for CCC. 
All %Ds must be ~ 20% regardless of method requirements for CCC. 
It should be noted that Region 2 SOP HW-24 does not specify criterion for the curve correlation 
coefficient (r). A limit for r of~ 0.995 has therefore been utilized as professional judgment 

Actions 

If any compound has an initial RF or a continuing RF of < 0.05, estimate positive results (J) and 
reject nondetects (R), regardless of method requirements. 
If any compound has a %RSD > 15%, estimate positive results (J) and use professional judgment 
to qualify nondetects. 
If any compound has a %RSD > 90%, estimate positive results (J) and reject nondetects (R}. 
If any compound has a% D > 200k, estimate positive results (J} and reject nondetects (R). 
If any compound has a% D > 20%, estimate positive results (J) and nondetects (UJ). 
If any compound has a% D > 900k, estimate positive results (J) and reject nondetects (R). 
If any compound has r < 0.995, estimate positive results and nondetects. 
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DATA REVIEWWORKSHEITS 

A separate worksheet should be filled for each initial curve 

VA. BLANK ANALYSIS RESULTS (Sections 1 & 2) 

All criteria were met _)L_ 
Criteria were not met 
and/or see below 

The assessment of the blank analysis results is to determine the existence and magnitude of 
contamination proolems. The criteria for evaluation of blanks apply only to blanks associated with 
the samples, including trip, equipment and laboratory blanks. If problems with any blanks exist, all 
data associated with the case must be carefully evaluated to determine whether or not there is an 
inherent variability in the data for the case, or if the problem is an isolated occurrence not affecting 
other data. 

List the contamination in the blanks below. High and low levels blanks must be treated separately. ' 

Laboratory blanks 

DATE 
ANALVZED 

LABID LEVEU 
MATRIX 

COMPOUND CONCENTRATION 
UNITS 

__ AII_method_blank_meeth_method_specific_criteria!,___ ___________ _ 

Field/Eguipment/T rip blank 

DATE 
ANALVZED 

LABID LEVEU COMPOUND 
MATRIX 

CONCENTRATION 
UNITS 

_No_target_analytes_detected_in_the_trip/equipment_blanks_analyzed_as_part_of_this_data _ 
_package._No_field_blank_analyzed_with_this_data_package .. _________ _ 
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DATA REVIEWWORKSHEETS 

V B. BLANK ANALYSIS RESULTS (Section 3) 

Blank Actions 

All criteria were met _X_ 
Criteria were not met 
and/or see below 

Action Levels (ALs) should be based upon the highest concentration of contaminant determined in 
any blank. Do not qualify any blank with another blank. The ALs for samples which have been 
diluted should be corrected for the sample dilution factor and/or % moisture, where applicable. No 
positive sample results should be reported unless the concentration of the compound in the 
samples exceeds the ALs: 

ALs = 1 Ox the amount of common contaminants (methylene chloride, acetone, 2-butanone, and 
toluene) 
ALs = 5x for any other compounds 

Specific actions are as follows: 

If the concentration is < sample quantitation limit (SQL) and ~ AL, report the compound as not 
detected (U) at the SQL. 
If the concentration is ~ SQL but ~ AL, report the compound as not detected (U) at the reported 
concentration. ~ 

If the concentration is ~ SQL and > AL, report the concentration unqualified. 

Notes: 

High and low level blanks must be treated separately 
Compounds qualified "U" for blank contamination are still considered "hits" when qualifying for 
calibration criteria. 

CONTAMINATION COMPOUND CONCJUNITS AL/UNITS SQL AFFECTED 
SOURCE/LEVEL SAMPLES 

.· . 
. ·· 

_:::: 
lc/:// 

./ . 
. /·, 

.•. <.f 

./·:~; 

./~· 
.·· 

.. ·· 

r -:~·····/ 
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DATA REVIEW WORKSHEETS 

SURROGATE SPIKE RECOVERIES 

All criteria were met_X_ 
Criteria were not met 
and/or see below 

Laboratory performance of individual samples is established by evaluation of surrogate spike 
recoveries. All samples are spiked with surrogate compounds prior to sample analysis. The 
accuracy of the analysis is measured by the surrogate percent recovery. Since the effects of the 
sample matrix are frequently outside the control of the laboratory and may present relatively unique 
problems, the validation of data is frequently subjective and demands analytical experience and 
professional judgment 
List the percent recoveries (%Rs) which do not meet the criteria for surrogate recovery. 
Matrix: solid/aqueous 

SAMPLEID SURROGATE COMPOUND ACTION 
1,2-DCA DBFM TOL-d8 BFB 

_AII_surrogate_recoveries_within_laboratory_controUimits, __________ _ 

QC Limits* (Aqueous) 
___ LL_to_UL_ _to__ __to__ __to__ __to __ 
QC Limits* (Solid-Low) 
__ LL_to_UL_ _to__ __to__ __to__ __to __ 
QC Limits* (Solid-Med) 
__ LL_to_UL_ _to__ __to__ __to__ __to __ 

1 ,2-DCA = 1 ,2-Dichloromethane-d4 
DBFM = Dibromofluoromethane 

TOL -dB = T oluene-d8 
BFB = Bromofluorobenzene 

* QC limits are laboratory in-house performance criteria, LL = lower limit UL = upper limit 
* If QC limits are not available, use limits of 80 -120% for aqueous and 70- 130% for 

solid samples. 

Actions: 
QUALITY %R < 100A, %R= 10%-LL %R>UL 
Positive results J J J 
Nondetects results R UJ Accept 

Surrogate action should be applied: 
If one or more surrogate in the VOC fraction is out of specification, but has a recovery of> 10%. 
If any one surrogate in a fraction shows< 10% recovery. 
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DATA REVIEW WORKSHEETS 

All cntena were met 
Criteria were not met 
andlor see below _X_ 

VII. A MATRIX SPIK8MATRIX SPIKE DUPLICATE (MSJMSD) 

This data is generated to determine long term precision and accuracy in the analytical method for 
various matrices. This data alone cannot be used to evaluate the precision and accuracy of 
individual samples. If any % R in the MS or MSD falls outside the designated range, the reviewer 
should determine if there are matrix effects, i.e. LCS data are within the QC limits but MSJMSD 
data are outside QC limit 

1. MSJMSD Recoveries and Precision Criteria 

The laboratory should use one MS and a duplicate analysis of an unspiked field sample if target 
analytes are expected in the sample. If target analytes are not expected, MSJMSD should be 
analyzed. 

List the %Rs, RPD of the compounds which do not meet the criteria. 
Sample ID:_JC3254-25MS/-25MSD Matrix/Levei:_GROUNDWATER, ___ _ 
Sample ID:_JC3254-16MS/-16MSD Matrix/Levei:_GROUNDWATER ___ _ 
Sample ID:_JC3254-20MS/-20MSD Matrix/Levei:_GROUNDWATER, ___ _ 
Sample ID:_JB3254-6MS Matrix/Levei:_GROUNDWATER, ___ _ 
Sample ID:_JB3137-3MS/-3MSD Matrix/Levei:_GROUNDWATER. ___ _ 

MS OR MSD COMPOUND % R RPD QC LIMITS ACTION 
_MSJMSD-recoveries_and_RPD_within_laboratory_controUimits_excepLfor_the_following: __ 
JC3254-25MS/-25MSD 
_MS/MSD ETHYLBENZENE_-32/-38 38_-_139 No_action. __ _ 

* 
* 
Actions: 

QC limits are laboratory in-house performance criteria, LL = lower limit, UL = upper limit 
If QC limits are not available, use limits of 70 - 130 %. 

QUALITY %R<LL %R>UL 
Positive results J J 
Nondetects results R Accept 

MSIMSD criteria apply only to the unspiked sample, its dilutions, and the associated MSIMSD 
samples: 

If the % R for the affected compounds were < LL (or 70 %), qualify positive results (J) and 
nondetects (UJ). 
If the% R for the affected compounds were> UL (or 130 %), only qualify positive results 
(J). 
If 25 % or more of all MSJMSD %R were < LL (or 70 %) or if two or more MSJMSD %Rs 
were< 10%, qualify all positive results (J) and reject nondetects (R). 

A separate worksheet should be used for each MSJMSD pair. 
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DATA REVIEWWORKSHEITS 

All critena were met 
Criteria were not met 
and/or see below _X_ 

VII. A MATRIX SPIKE/MATRIX SPIKE DUPLICATE (MSJMSD) 

This data is generated to determine long term precision and accuracy in the analytical method for 
various matrices. This data alone cannot be used to evaluate the precision and accuracy of 
individual samples. If any % R in the MS or MSD falls outside the designated range, the reviewer 
should determine if there are matrix effects, i.e. LCS data are within the QC limits but MSIMSD 
data are outside QC limit 

1. MSJMSD Recoveries and Precision Criteria 

The laboratory should use one MS and a duplicate analysis of an unspiked field sample if target 
analytes are expected in the sample. If target analytes are not expected, MSJMSD should be 
analyzed. 

List the %Rs, RPD of the compounds which do not meet the criteria. 
Sample ID:_JC3538-8MS/-8MSD __ _ Matrix/Levei:_GROUNDWATER ___ _ 
Sample ID:_JC3669-14MS/-14MSD __ Matrix/Levei:_GROUNDWATER~---
Sample ID:_JB3795-7MS/-7MSD __ _ Matrix/Levei:_GROUNDWATER ___ _ 

MS OR MSD COMPOUND % R RPD QC LIMITS ACTION 

_MSJMSD-recoveries_and_RPD _within_laboratory _control_limits_except_for _the_following: __ 

JC3795-7MS/-7MSD 
_MSJMSD BENZENE -62/-56 43_-_138 No_action __ _ 

* 
* 

Actions: 

QC limits are laboratory in-house performance criteria, LL = lower limit, UL = upper limit 
If QC limits are not available, use limits of 70 - 130 %. 

QUALITY %R<LL %R>UL 
Positive results J J 
Nondetects results R Accept 

MSJMSD criteria apply only to the unspiked sample, its dilutions, and the associated MS/MSD 
samples: 

If the % R for the affected compounds were < LL (or 70 %), qualify positive results (J) and 
nondetects (UJ). 
If the% R for the affected compounds were> UL (or 130 %), only qualify positive results 
(J). 
If 25 % or more of all MSJMSD %R were < LL (or 70 %) or if two or more MSJMSD %Rs 
were < 10%, qualify all positive results (J) and reject nondetects (R). 

A separate worksheet should be used for each MSJMSD pair. 
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DATA REVIEWWORKSHEITS 

VII. B MATRIX SPIKE/MATRIX SPIKE DUPLICATE 

MS/MSD- Unspiked Compounds 

All criteria were met_X_ 
Criteria were not met 
and/or see below 

It should be noted that Region 2 SOP HW-24 does not specify a MS/MSD criteria for the unspiked 
compounds in the sample. A %RSD of< 50% has therefore been utilized as professional judgment 

If all target analytes were spiked in the MS/MSD, this review element is not applicable. 

List the %RSD of the compounds which do not meet the criteria. 

Sample ID: _________ _ Matrix/Level/Unit: _____ _ 

COMPOUND SAMPLE MS CONC. MSD CONC. % RSD ACTION 
CONC. 

• i' ~, 

-----------------------~>...;_>" __ _ 
-----------------------...,- /'-'-./-· ---

//~ 

----------------------..,.,.//--· ·-----
"/,~' 

-------------------.~.,.../.:.-'--------
~/--------------------..,.,.,/-'-----------

----------------·/;.;:_•' -----------//- ,> 

--------------~·/·....:.·' -------------//'':>·' --------------...,- ';.;:_•_· -----------------///':~ >· ,.-
-----------~. ,-'-------------------
----------~.:::"-·-' --------------------

/ /' _________ /, •/ 

,./:_:;/·' 

,/ ~/ 

/, --------:"" ... ;/....;.,_ ______________________ _ 
--. .~--------------------------

Actions: 

* If the % RSD > 50, qualify the positive result in the unspiked samples as estimated ( J). 
* If the % RSD is not calculated (NC) due to nondetected value, use professional judgment to 
qualify the data. 
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DATA REVIEWWORKSHEETS 

All criteria were met_X_ 
Criteria were not met 
and/or see below 

VIII. LABORATORY CONTROL SAMPLE (LCS) ANALYSIS 

This data is generated to determine accuracy of the analytical method for various matrices. 

1. LCS Recoveries Criteria 

Where LCS spiked with the same analyte at the same concentrations as the MSIMSD? 
Yes or No. If no make note in data review memo. 
List the %R of compounds which do not meet the criteria 

LCSID COMPOUND %R QCLIMIT 

_Recoveries_(blank_spike)_within_laboratory_control_limits'------------

* 

* 

Actions: 

QC limits are laboratory in-house performance criteria, LL = lower limit, UL = upper 
limit. 
If QC limits are not available, use limits of 70 - 130 %. 

QUALITY %R<LL %R>UL 
Positive results J J 
Nondetects results R Accept 

All analytes in the associated sample results are qualified for the following criteria. 

If 25 % of the LCS recoveries were < LL (or 70 %), qualify all positive results 0) and reject 
nondetects (R). 
If two or more LCS were below 10 %, qualify all positive results as (J) and reject 
nondetects (R). 

2. Frequency Criteria: 

Where LCS analyzed at the required frequency and for each matrix? Yes or No. 
If no, the data may be affected. Use professional judgment to determine the severity of the effect 
and qualify data accordingly. Discuss any actions below and list the samples affected. 
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DATA REVIEWWORKSHEETS 

IX. FIELD DUPLICATE PRECISION 

Sample IDs: 
Sample IDs: 
Sample IDs: 

__ JC325~JC3254-7 ____ 
__ JC3254-13/JC3254-14_ 
_JC3254-17/JC3254-18_ 

All criteria were met_x__ 
Criteria were not mel 
and/or see below_ 

Matrix:_ Groundwater_ 
Matrix:_ Groundwater_ 
Matrix:_ Groundwater_ 

Field duplicates samples may be taken and analyzed as an indication of overall precision. These 
analyses measure both field and lab precision; therefore, the results may have more variability than 
laboratory duplicates which only laboratory performance. It is also expected that soil duplicate 
results will have a greater variance than water matrices due to difficulties associated with collecting 
identical field duplicate samples. 

The project QAPP should be reviewed for project-specific information. 
Suggested criteria: RPD .:!: 300k for aqueous samples, RPD .:!: 50 % for solid samples. If both 
samples and duplicate are <5 SQL, the RPD criteria is doubled. 

COMPOUND SQL SAMPLE CONC. DUPLICATE CONC. RPD ACTION 

RPD within laboratory and generally acceptable control limits. 

Actions: 

Qualify as estimated positive results (J) and nondetects (UJ) for the compound that exceeded the 
above criteria. For organics, only the sample and duplicate will be qualified. 

If an RPD cannot be calculated because one or both of the sample results is not detected, the 
following actions apply: 

If one sample result is not detected and the other is greater than 5x the SQL qualify (J/UJ). 

If one sample value is not detected and the other is greater than 5x the SQL and the SQLs for the 
sample and duplicate are significantly different use professional judgment to determine if 
qualification is appropriate. 

If one sample value is not detected and the other is less than 5x, use professional judgment to 
determine if qualification is appropriate. 

If both sample and duplicate results are not detected, no action is needed. 
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DATA REVIEWWORKSHEITS 

IX. LABORATORY DUPLICATE PRECISION 

All criteria were met_X_ 
Criteria were not met 
and/or see below 

Sample IDs: _JC3254-7 ____ _ Matrix:_ Groundwater_ 

Fieldnaboratory duplicates samples may be taken and analyzed as an indication of overall 
precision. These analyses measure both field and lab precision; therefore, the results may have 
more variability than laboratory duplicates which only laboratory performance. It is also expected 
that soil duplicate results will have a greater variance than water matrices due to difficulties 
associated with collecting identical field duplicate samples. 

The project QAPP should be reviewed for project-specific information. 
Suggested criteria: RPD .::t 300k for aqueous samples, RPD .::t 50 % for solid samples. If both 
samples and duplicate are <5 SQL, the RPD criteria is doubled. 

COMPOUND SQL SAMPLE CONC. DUPLICATE CONC. RPD ACTION 

RPD within laboratory and generally acceptable control limits. 

Actions: 

Qualify as estimated positive results (J) and nondetects (UJ) for the compound that exceeded the 
above criteria. For organics, only the sample and duplicate will be qualified. 

If an RPD cannot be calculated because one or both of the sample results is not detected, the 
following actions apply: 

If one sample result is not detected and the other is greater than 5x the SQL qualify (J/UJ). 

If one sample value is not detected and the other is greater than 5x the SQL and the SQLs for the 
sample and duplicate are significantly different use professional judgment to determine if 
qualification is appropriate. 

If one sample value is not detected and the other is less than 5x, use professional judgment to 
determine if qualification is appropriate. 

If both sample and duplicate results are not detected, no action is needed. 
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DATA REVIEW WORKSHEETS 

All criteria were met _X_ 
Criteria were not met 
and/or see below 

X. INTERNAL STANDARD PERFORMANCE 

The assessment of the internal standard (IS) parameter is used to assist the data reviewer in 
determining the condition of the analytical instrumentation. 

List the internal standard area of samples which do not meet the criteria. 

* 
* 

Area of+ 1 OOOk or -50% of the IS area in the associated calibration standard. 
Retention time (RT) within 30 seconds of the IS area in the associated calibration 
standard. 

DATE SAMPLE ID IS OUT IS AREA ACCEPTABLE ACTION 
RANGE 

_lntemal_standard_area_within_laboratory_control_limits, ___________ _ 

Actions: 

1. IS actions should be applied to the compound quantitated with the out-of-control ISs 

QUALITY IS AREA< -25% IS AREA = -25 % IS AREA>+ 100% 
T0-50% 

Positive results J J J 
Nondetected results R UJ ACCEPT 

2. If a IS retention time varies more than 30 seconds, the chromatographic profile for that 
sample must be examined to determine if any false positive or negative exists. For 
shifts of a large magnitude, the reviewer may consider partial or total rejection of the 
data for the sample fraction. 
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DATA REVIEWWORKSHEITS 

XII. SAMPLE QUANTITATION 

All criteria were met _X_ 
Criteria were not met 
and/or see below 

The sample quantitation evaluation is to verify laboratory quantitation results. In the space below, 
please show a minimum of one sample calculation: 

JC3254-3 

Ethyl benzene RF = 1.197 

[ ] = (30379)(50)/(365642)(1.197) 

= 3.47 ppb OK 
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DATA REVIEWWORKSHEETS 

XII. QUANTITATION LIMITS 

A Dilution performed 

SAMPLEID DILUTION FACTOR 
JC3254-9 100X; 1000X 
JC3254-20 25X 
JC3254-25 200X 
JC3254-28 200X 

......... 

//~·:>·· . .. . 
... > 
. / 

~··::>· 

B. Percent Solids 

List samples which have ~ 50 % solids 

Actions: 

All criteria were met _X_ 
Criteria were not met 
and/or see below 

REASON FOR DILUTION 
Analytes outside calibration range 
Analytes outside calibration range 
Ethylbenzene outside calibration range 
Anal~s outside calibration range 

.···/ 

<~ 
./ . 

~ .. 
·<: 

.:< 

If the% solids of a soil sample is 10-500k, estimate positive results (J) and nondetects (UJ) 

If the % solids of a soil sample is < 10%, estimate positive results (J) and reject nondetects 
(R) 
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DATA REVIEW WORKSHEETS 

Project Number:_JC3254 __ _ 
Date: 09/03-09/2015 __ _ 

REVIEW OF VOLATILE ORGANIC PACKAGE 
The following guidelines for evaluating volatile organics were created to delineate required validation 
actions. This document will assist the reviewer in using professional judgment to make more informed 
decision and in better serving the needs of the data users. The sample results were assessed according to 
USEPA data validation guidance documents in the following order of precedence: USEPA Region 2, SOP 
HW-24, Standard Operating Procedure for the Validation of Organic Data Acquired using SW-846 Method 
82608 (Augus~ 2009-Revision 2), the USEPA National Functional Guidelines for Low/Medium 
Concentration Organic Data Review (SOW SOM01.2 SOP HW-33, August 2009- Revision 2), the USEPA 
National Functional Guidelines for Organic Data Review for Low Concentration Water (SOP HW-13, August, 
2009-Revision 3). Also, QC criteria from "Test Methods for Evaluating Solid Waste, Physical/Chemical 
Methods SW-846 (Final Update Ill, December 1996)," specifically for Methods 8000/82608 are utilized. The 
QC criteria and data validation actions listed on the data review worksheets are from the primary guidance 
document, unless otherwise noted. 
The hardcopied {laboratory name) _Accutest data package received has been 
reviewed and the quality control and performance data summarized. The data review for VOCs included: 

Lab. Project/SDG No.: _JC3254 _____ _ Sample matrix: _Groundwater __ 
No. of Samples: 18 ______ _ 

Trip blank No.: 
Field blank No.:------------------------
Equipment blank No.:_JC3254-30 ________________ _ 
Field duplicate No.:_-___________________ _ 

_ X_ Data Completeness 
_X_ Holding Times 
_N/A_ GC/MS Tuning 
_N/A_Intemal Standard Performance 
_X_ Blanks 
_X_ Surrogate Recoveries 
_X_ Matrix Spike/Matrix Spike Duplicate 

_X_ Laboratory Control Spikes 
_X_ Field Duplicates 
_X_ Calibrations 
_X_ Compound Identifications 
_X_ Compound Quantitation 
_X_ Quantitation Limits 

Overall Comments:_Selected_alcohols_(lsopropyl_alcohol_and_Methanol)_by _SW-
846_8015C_(DAI), __________________ _ 

Definition of Qualifiers: 
J- Estimated results 
U- Compound not detected 

~~~ewe~l:V:?__(t-Date:_09/29/20~'-----~-----------
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DATA REVIEWWORKSHEEfS 

DATA COMPLETENESS 

MISSING INFORMATION DATE LAB. CONTACTED DATE RECEIVED 

_,_···;>>,~------------------------

____ ____;_· ···~---------------------
'<-\, 

:,>,,_ 

---------~:····----------------

\"· 

----------~,~---------------

\ -------------------------------
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DATA REVIEW WORKSHEETS 

HOLDING TIMES 

All criteria were met_x__ 
Criteria were not mel 
andlor see below 

The objective of this parameter is to ascertain the validity of the results based on the holding time 
of the sample fi"om time of collection to the time of analysis. 

Complete table for all samples and note the analysis and/or preservation not within criteria 

SAMPLEID DATE SAMPLED DATE ANAL VZED pH ACTION 

All samples analyzed within the recommended method holding time 

Criteria 

Aqueous samples - 14 days from sample collection for preseiVed samples (pH ~ 2, 4°C), no air 
bubbles. 
Aqueous samples - 7 days from sample collection for unpreseiVed samples, 4°C, no air bubbles. 
Soil samples- 7 days from sample collection. 
Cooler temperature (Criteria: 4 ::t 2 °C): 40C 

Actions 

If the VOCs vial(s) have air bubbles, estimate positive results (J) and reject nondetects (R). 
If the % solids of soil samples is 1 0-50%, estimates positive results ( J) and non detects (UJ) 
If the% solid of soil samples is < 10%, estimate positive results (J) and reject nondetects (R). 
If holding times are exceeded but < 14 days beyond criteria, estimate positive results (J) and 
nondetects (UJ). 
If holding times are exceeded but< 28 days beyond criteria, estimate positive results (J) and reject 
nondetects (R). 
If holding times are grossly exceeded (> 28 days beyond criteria), reject all results (R). 
If samples were not iced or if the ice were melted (> 10°C), estimate positive results (J) and 
nondetects (UJ). 
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DATA REVIEWWORKSHEITS 

GCJMS TUNING 

All criteria were met _NIA_ 
Cntena were not met see below 

The assessment of the tuning results is to determine if the sample instrumentation is within the 
standard tuning QC limits 

_N/A_ The BFB performance results were reviewed and found to be within the specified criteria. 

_N/A_ BFB tuning was performed for every 12 hours of sample analysis. 

If no, use professional judgment to determine whether the associated data should be accepted, 
qualified or rejected. 

List the samples affected: 

If mass calibration is in error, all associated data are rejected. 
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DATA REVIEWWORKSHEETS 

CALIBRATION VERIFICATION 

All criteria were met_x.._ 
Criteria were not met 
and/or see below 

Compliance requirements for satisfactory instrument calibration are established to ensure that the 
instrument is capable of producing and maintaining acceptable quantitative data. 

Date of initial calibration: 05/20/15 ____ _ 
Dates of continuing calibration:_09/14/15 ___ _ 
Instrument ID number: GCGH ____ _ 
Matrix/Level: Aqueousnow __ _ 

DATE I LAB FILE CRITERIA OUT COMPOUND I SAMPLES 
ID# RFs, %RSD, %D, r AFFECTED 

I I 
Initial and continuing calibration meet method specific criteria 

I 
I 

Criteria 

All RFs must be > 0.05 regardless of method requirements for SPCC. 
All %RSD must be :s. 15 % regardless of method requirements for CCC. 
All %Ds must be :s. 20% regardless of method requirements for CCC. 

I 
I 

It should be noted that Region 2 SOP HW-24 does not specify criterion for the curve correlation 
coefficient (r). A limit for r of~ 0.995 has therefore been utilized as professional judgment. 

Actions 

If any compound has an initial RF or a continuing RF of< 0.05, estimate positive results (J) and 
reject nondetects (R), regardless of method requirements. 
If any compound has a %RSD > 15%, estimate positive results (J) and use professional judgment 
to qualify nondetects. 
If any compound has a %RSD > 90%, estimate positive results (J) and reject nondetects (R). 
If any compound has a% D > 200.k, estimate positive results (J) and reject nondetects (R). 
If any compound has a% D > 20%, estimate positive results (J) and nondetects (UJ). 
If any compound has a% D > 900.k, estimate positive results (J) and reject nondetects (R). 
If any compound has r > 0.995, estimate positive results and nondetects. 

A separate worksheet should be filled for each initial curve 
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DATA REVIEWWORKSHEETS 

VA BLANK ANALYSIS RESULTS (Sections 1 & 2) 

All criteria were met _x__ 
Criteria were not met 
and/or see below 

The assessment of the blank analysis results is to determine the existence and magnitude of 
contamination problems. The criteria for evaluation of blanks apply only to blanks associated with 
the samples, including trip, equipment and laboratory blanks. If problems with any blanks exist all 
data associated with the case must be carefully evaluated to determine whether or not there is an 
inherent variability in the data for the case, or if the problem is an isolated occurrence not affecting 
other data. 

List the contamination in the blanks below. High and low levels blanks must be treated separately. 

Laboratory blanks 

DATE 
ANALVZED 

LABID LEVEU 
MATRIX 

COMPOUND CONCENTRATION 
UNITS 

__ AII_method_blank_meeth_rnethod_specific_criteria'-------- _____ _ 

Field/Equipment/Trip blank 

DATE 
ANALVZED 

LABID LEVEU COMPOUND 
MATRIX 

CONCENTRATION 
UNITS 

_No_targeLanalytes_detected_in_the_equipmenLblank. _No_trip/field_blanks_analyzed _ 
_ with_this_data_package. ____________________ _ 
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DATA REVIEWWORKSHEETS 

VB. BLANK ANALYSIS RESULTS (Section 3) 

Blank Actions 

All criteria were met _x__ 
Criteria were not met 
and/or see below_ 

Action Levels (ALs) should be based upon the highest concentration of contaminant determined in 
any blank. Do not qualify any blank with another blank. The ALs for samples which have been 
diluted should be corrected for the sample dilution factor and/or % moisture, where applicable. No 
positive sample results should be reported unless the concentration of the compound in the 
samples exceeds the ALs: 

ALs = 1 Ox the amount of common contaminants (methylene chloride, acetone, 2-butanone, and 
toluene) 
ALs = 5x for any other compounds 

Specific actions are as follows: 

If the concentration is < sample quantitation limit (SQL) and ~ AL, report the compound as not 
detected (U) at the SQL. 
If the concentration is ~ SQL but ~ AL, report the compound as not detected (U) at the reported 
concentration. 
If the concentration is ~ SQL and > AL, report the concentration unqualified. 

Notes: 

High and low level blanks must be treated separately 
Compounds qualified "UD for blank contamination are still considered "hitsD when qualifying for 
calibration criteria. 

CONTAMINATION COMPOUND CONC/UNITS AUUNITS SQL AFFECTED 
SOURCE/LEVEL SAMPLES 

·. 
7 

l .. --::::;-;;. 
/ > 

.=~::~ 

... / .. ··· 

/~ 

./ ·:. 
· ... · 

.<;.·· 
.. 

1--· . 
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DATA REVIEWWORKSHEETS 

SURROGATE SPIKE RECOVERIES 

All criteria were met _x__ 
Criteria were not met 
and/or see below 

Laboratory performance of individual samples is established by evaluation of surrogate spike 
recoveries. All samples are spiked with surrogate compounds prior to sample analysis. The 
accuracy of the analysis is measured by the surrogate percent recovery. Since the effects of the 
sample matrix are frequentiy outside the control of the laboratory and may present relatively unique 
problems, the validation of data is frequentiy subjective and demands analytical experience and 
professional judgment 
List the percent recoveries (%Rs) which do not meet the criteria for surrogate recovery. 
Matrix: solid/aqueous 

SAMPLE ID SURROGATE COMPOUND ACTION 
Hexanol 08FM TOL dB BRJ 

_AII_surrogate_recoveries_within_laboratory_controUimits. __________ _ 

QC Limits* (Aqueous) 
___ LL_to_UL __ 48_to_150 __ to ____ to ____ to __ 
QC Limits* {Solid-Low) 
__ LL_to_UL_ _to__ __to__ __to__ __to __ 
QC Limits* (Solid-Med) 
__ .LL_to_UL_ _to__ __to__ __to__ __to __ 

1 ,2-DCA = 1 ,2-Dichloromethane-d4 
DBFM = Dibromofluoromethane 

TOL-d8 =Toluene-dB 
BFB = Bromofluorobenzene 

* QC limits are laboratory in-house performance criteria, LL = lower limit, UL = upper limit 
* If QC limits are not available, use limits of 80- 120% for aqueous and 70 -130% for 

solid samples. 

Actions: 

QUALITY %R<10% %R= 10%-LL %R>UL 
Positive results J J J 
Nondetects results R UJ Accept 

Surrogate action should be applied: 

If one or more surrogate in the VOC fraction is out of specification, but has a recovery of> 10%. 
If any one surrogate in a fraction shows < 10 % recovery. 
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DATA REVIEWWORKSHEETS 

All criteria were met_)(__ 
Criteria were not mel 
and/or see below 

VII. A MATRIX SPIKE/MATRIX SPIKE DUPLICATE (MSIMSD) 

This data is generated to determine long term precision and accuracy in the analytical method for 
various matrices. This data alone cannot be used to evaluate the precision and accuracy of 
individual samples. If any % R in the MS or MSD falls outside the designated range, the reviewer 
should determine if there are matrix effects, i.e. LCS data are within the QC limits but MSIMSD 
data are outside QC limit 

1. MSIMSD Recoveries and Precision Criteria 

The laboratory should use one MS and a duplicate analysis of an unspiked field sample if target 
analytes are expected in the sample. If target analytes are not expected, MSIMSD should be 
analyzed. 

List the %Rs, RPD of the compounds which do not meet the criteria. 

Sample ID:_JC3254-25MS/25MSD __ _ Matrix/Levei:_Groundwater __ _ 

MSORMSD COMPOUND % R RPD QC LIMITS ACTION 

Note: MSIMSD recoveries and RPD within laboratory control limits. 

* 
* 

Actions: 

QC limits are laboratory in-house performance criteria, LL =lower limit, UL =upper limit. 
If QC limits are not available, use limits of 70 - 130 %. 

QUALITY %R<LL %R>UL 
Positive results J J 
Nondetects results R Accept 

MSIMSD criteria apply only to the unspiked sample, its dilutions, and the associated MSIMSD 
samples: 

If the % R for the affected compounds were < LL (or 70 %), qualify positive results (J) and 
nondetects (UJ). 
If the % R for the affected compounds were > UL (or 130 %), only qualify positive results 
(J). 
If 25 % or more of all MSJMSD %R were < LL (or 70 %) or if two or more MSIMSD %Rs 
were < 10%, qualify all positive results (J) and reject nondetects (R). 

A separate worksheet should be used for each MSJMSD pair. 
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DATA REVIEWWORKSHEETS 

VII. B MATRIX SPIK8MATRIX SPIKE DUPLICATE 

MSIMSD- Unspiked Compounds 

All criteria were met_X_ 
Criteria were not met 
and/or see below 

It should be noted that Region 2 SOP HW-24 does not specify a MSIMSD criteria for the unspiked 
compounds in the sample. A %RSD of< 50% has therefore been utilized as professional judgment 

If all target analytes were spiked in the MSIMSD, this review element is not applicable. 

List the o/oRSD of the compounds which do not meet the criteria. 

Sample ID: _________ _ Matrix/Level/Unit: _____ _ 

COMPOUND SAMPLE MS CONC. MSD CONC. % RSD ACTION 
CONC. 

//. // 

----------------------------------------~/~c--------

_,<''-, 

-----------------------------·/.·~······ .. _/ _________________ _ 

-------------------~ /~....::· ------------------------
------------------/ >....::··------------------------

------,-,.::'""'-: ._· -------------------------------
--~··,..;;.< ________________________________ _ 

/ 
< /~ J'' -.-.... ""'-----------------------------------

Actions: 

* If the % RSD > 50, qualify the positive result in the unspiked samples as estimated ( J). 
* If the o/o RSD is not calculated (NC) due to nondetected value, use professional judgment to 
qualify the data. 
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DATA REVIEWWORKSHEEfS 

All criteria were met_x_ 
Criteria were not mel 
and/or see below 

VIII. LABORATORY CONTROL SAMPLE (LCS) ANALYSIS 

This data is generated to determine accuracy of the analytical method for various matrices. 

1. LCS Recoveries Criteria 

Where LCS spiked with the same analyte at the same concentrations as the MSJMSD? 
Yes or No. If no make note in data review memo. 
List the %R of compounds which do not meet the criteria 

LCSID COMPOUND %R QC LIMIT 

_Recoveries_within_laboratory_control_limits. _____________ _ 

* 

* 

Actions: 

QC limits are laboratory in-house performance criteria, LL = lower limit UL = upper 
limit 
If QC limits are not available, use limits of 70 - 130 %. 

QUALITY %R<LL %R>UL 
Positive results J J 
Nondetects results R Accept 

All analytes in the associated sample results are qualified for the following criteria. 

If 25 % of the LCS recoveries were < LL (or 70 %), qualify all positive results 0) and reject 
nondetects (R). 
If two or more LCS were below 10 %, qualify all positive results as (J) and reject 
nondetects (R). 

2. Frequency Criteria: 

Where LCS analyzed at the required frequency and for each matrix? Yes or No. 
If no, the data may be affected. Use professional judgment to determine the severity of the effect 
and qualify data accordingly. Discuss any actions below and list the samples affected. 

11 



DATA REVIEW WORKSHEErS 

IX. FIELD/LABORATORY DUPLICATE PRECISION 

All criteria were met _x__ 
Criteria were not met 
and/or see below __ 

Sample IDs: _JC3254-6/JC3254-7_ Matrix:_Groundwater __ 

Fieldnaboratory duplicates samples may be taken and analyzed as an indication of overall 
precision. These analyses measure both field and lab precision; therefore, the results may have 
more variability than laboratory duplicates which only laboratory performance. It is also expected 
that soil duplicate results will have a greater variance than water matrices due to difficulties 
associated with collecting identical field duplicate samples. 

The project QAPP should be reviewed for project-specific information. 
Suggested criteria: RPD :! 300k for aqueous samples, RPD :! 50 % for solid samples. If both 
samples and duplicate are <5 SQL, the RPD criteria is doubled. 

COMPOUND SQL I SAMPLE CONC. DUPLICATE CONC. I RPD I ACTION 
I I I 

RPD within laboratory and generally acceptable control limits. 
I I I 
I I I 

Actions: 

Qualify as estimated positive results (J) and nondetects (UJ) for the compound that exceeded the 
above criteria. For organics, only the sample and duplicate will be qualified. 

If an RPD cannot be calculated because one or both of the sample results is not detected, the 
following actions apply: 

If one sample result is not detected and the other is greater than Sx the SOL qualify ( J/UJ). 

If one sample value is not detected and the other is greater than Sx the SQL and the SOLs for the 
sample and duplicate are significantly different use professional judgment to determine if 
qualification is appropriate. 

If one sample value is not detected and the other is less than Sx, use professional judgment to 
determine if qualification is appropriate. 

If both sample and duplicate results are not detected, no action is needed. 
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DATA REVIEWWORKSHEETS 

All criteria were met_NIA_ 
Criteria were not met 
and/or see below 

X. INTERNAL STANDARD PERFORMANCE 

The assessment of the internal standard (IS) parameter is used to assist the data reviewer in 
determining the condition of the analytical instrumentation. 

List the internal standard area of samples which do not meet the criteria. 

* 
* 

Area of +1 00% or -500k of the IS area in the associated calibration standard. 
Retention time (RT) within 30 seconds of the IS area in the associated calibration 
standard. 

DATE SAMPLE ID IS OUT IS AREA ACCEPTABLE ACTION 
RANGE 

Actions: 

1. IS actions should be applied to the compound quantitated with the out-of-control ISs 

QUALITY IS AREA< -25% IS AREA = -25 % IS AREA> +100% 
T0-50% 

Positive results J J J 
Nondetected results R UJ ACCEPT 

2. If a IS retention time varies more than 30 seconds, the chromatographic profile for that 
sample must be examined to determine if any false positive or negative exists. For 
shifts of a large magnitude, the reviewer may consider partial or total rejection of the 
data for the sample fraction. 
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DATA REVIEWWORKSHEETS 

XII. SAMPLE QUANTITATION 

All criteria were met _x__ 
Criteria were not met 
and/or see below 

The sample quantitation evaluation is to verify laboratory quantitation results. In the space below, 
please show a minimum of one sample calculation: 

Blank Spike 

Methanol 

[ 1 = (86071)/(14.87) 

= 5907ppb OK 

RF = 14.57 
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DATA REVIEWWORKSHEETS 

Project Number:_JC3254. __ _ 
Date:_09/03-09/2015. ___ _ 

REVIEW OF SEMIVOLATILE ORGANIC PACKAGE 

The following guidelines for evaluating volatile organics were created to delineate 
required validation actions. This document will assist the reviewer in using professional 
judgment to make more informed decision and in better serving the needs of the data 
users. The sample results were assessed according to USEPA data validation guidance 
documents in the following order of precedence Data Validation Standard Operating 
Procedure for Organic Analysis of Low/Medium Concentration Semivolatile Acquired using SW-846 
Method 8270C (SOW SOM01.2- SOP HW-35, August 2009 -Revision 1 }; Validating Semivolatile 
Organic Compounds by GC/MS, SW846 8270D (SOP HW-22, August, 2009 - Revision 4} (noted 
herein as the "primary guidance document''), Also, QC criteria from "Test Methods for 
Evaluating Solid Waste, Physical/Chemical Methods SW-846 (Final Update IV, 
December 1998)," specifically for Methods 8000182700 are utilized. The QC criteria 
and data validation actions listed on the data review worksheets are from the primary 
guidance document, unless otherwise noted. 

The hardcopied (laboratory name) _Accutest data package received has been reviewed 
and the quality control and performance data summarized. The data review for VOCs included: 

Lab. Project/SDG No.: _JC3254 _____ _ Sample matrix: _Groundwater __ 
No. of Samples: 3. _______ _ 

Trip blank No.: ----------------------
Field blank No.: ----------------------
Equipment blank No.:_JC3254-30 ________________ _ 
Field duplicate No.: JC3254-17/JC3254-18 ___________ _ 

_X_ Data Completeness 
_X_ Holding Times 
_X_ GC/MS Tuning 
_X_ Internal Standard Performance 
_X_ Blanks 
_X_ Surrogate Recoveries 
_X_ Matrix Spike/Matrix Spike Duplicate 

_ X_ Laboratory Control Spikes 
_X_ Field Duplicates 
_X_ Calibrations 
_X_ Compound Identifications 
_X_ Compound Quantitation 
_X_ Quantitation Limits 

Overall Comments:_SVOCs_(PAHs}_SW856-8270D_SIM. _________ _ 

Definition of Qualifiers: 
J- Estimated results 
U- Compound not detected 

R- Rejecteddata * 
UJ-. Esti~~n~ -~. 
Rev1ewer: ( ~~ 
Date:_09/30/201 -------------
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DATA REVIEW WORKSHEETS 

DATA COMPLETENESS 

MISSING INFORMATION DATE LAB. CONTACTED DATE RECEIVED 

<'\,_ 
~---------------------------------------------------

--. ·~-------------------------------------------------
------'.,:::-.. -----------------------------------------------

---'-"' 

-----~~"·~------------------------------------------
-----·~;··\ _______________________________________ _ 
-----------~ .. :::-,--------------------------------------

-----------~.·~ .. -------------------------------------
.,_ \, 

-----------------------~.~~-----------------,-\ __ 

-----------------------------·· \c-------------------------

--------------------------------------------··----
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DATA REVIEWWORKSHEETS 

HOLDING TIMES 

All criteria were met 
Criteria were not met 
and/or see below _X_ 

The objective of this parameter is to ascertain the validity of the results based on the holding time 
of the sample from time of collection to the time of analysis. 

Complete table for all samples and note the analysis and/or preservation not within criteria 

SAMPLEID DATE SAMPLED DATE ANALYZED pH ACTION 

All samples extracted and analyzed within the recommended method holding time except for the 
following 

JC3254-30 09/09/2015 09/17/2015 - Results qualified as 
estimated (J). 

Criteria 

Soil samples - 14 days from sample collection for preserved samples (pH ~ 2, 40C), no air 
bubbles. 
Soil samples - 7 days from sample collection for unpreserved samples, 4°C, no air bubbles. 
Aqueous samples- 7 days from sample collection. 
Cooler temperature (Criteria: 4 2: 2 °C): 2.3°C - OK 

Actions 

If the VOCs vial(s) have air bubbles, estimate positive results (J) and reject nondetects (R). 
If the% solids of soil samples is 10-50%, estimates positive results (J) and nondetects (UJ) 
If the % solid of soil samples is < 10%, estimate positive results ( J) and reject non detects (R). 
If holding times are exceeded but < 14 days beyond criteria, estimate positive results (J) and 
nondetects (UJ). 
If holding times are exceeded but< 28 days beyond criteria, estimate positive results (J) and reject 
nondetects (R). 
If holding times are grossly exceeded (> 28 days beyond criteria), reject all results (R). 
If samples were not iced or if the ice were melted (> 1 0°C), estimate positive results (J) and 
nondetects (UJ). 
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DATA REVIEWWORKSHEETS 

GCJMS TUNING 

All criteria were met _X_ 
Critena were not met see below 

The assessment of the tuning results is to determine if the sample instrumentation is within the 
standard tuning QC limits 

_X_ The DFTPP performance results were reviewed and found to be within the specified 
criteria. · 

_X_ DFTPP tuning was performed for every 12 hours of sample analysis. 

If no, use professional judgment to determine whether the associated data should be accepted, 
qualified or rejected. 

List the samples affected: 

If mass calibration is in error, all associated data are rejected. 
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DATA REVIEW WORKSHEETS 

CALIBRATION VERIFICATION 

All criteria were met _x.._ 
Criteria were not met 
and/or see below 

Compliance requirements for satisfactory instrument calibration are established to ensure that the 
instrument is capable of producing and maintaining acceptable quantitative data. 

Date of initial calibration: 09/04/15 __ 
Dates of continuing calibration:_09/17 115 __ 
Instrument ID numbers:_GCMS3M. __ _ 
Matrix/Levei:_Aqueousnow _____ _ 

DATE LAB FILE CRITERIA OUT COMPOUND SAMPLES 
ID# RFs, %RSD, %D, r AFFECTED 

Initial and continuing calibration meet method specific requirements for target analytes 

Criteria 

All RFs must be > 0.05 regardless of method requirements for SPCC. 
All %RSD must be ~ 15 % regardless of method requirements for CCC. 
All %Ds must be~ 20% regardless of method requirements for CCC. 
It should be noted that Region 2 SOP HW-24 does not specify criterion for the curve correlation 
coefficient (r). A limit for r of?. 0.995 has therefore been utilized as professional judgment 

Actions 

If any compound has an initial RF or a continuing RF of < 0.05, estimate positive results (J) and 
reject nondetects (R), regardless of method requirements. 
If any compound has a %RSD > 15%, estimate positive results (J) and use professional judgment 
to qualify nondetects. 
If any compound has a %RSD > 900k, estimate positive results (J) and reject nondetects (R). 
If any compound has a% D > 200k, estimate positive results (J) and reject nondetects (R). 
If any compound has a% D > 200k, estimate positive results (J) and nondetects (UJ). 
If any compound has a% D > 90%, estimate positive results (J) and reject nondetects (R). 
If any compound has r > 0.995, estimate positive results and nondetects. 

A separate worksheet should be filled for each initial curve 
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DATA REVIEWWORKSHEETS 

CALIBRATION VERIFICATION 

All criteria were met_x_ 
Criteria were not met 
and/or see below 

Compliance requirements for satisfactory instrument calibration are established to ensure that the 
instrument is capable of producing and maintaining acceptable quantitative data. 

Date of initial calibration: 09/1 0/15 ______ _ 
Dates of continuing calibration:_09/17/15;_09/24/15'------
Instrument ID numbers: GCMS4M _____ _ 
Matrix/Level: Aqueous/low ____ _ 

DATE LAB FILE CRITERIA OUT COMPOUND SAMPLES 
ID# RFs, %RSD, %D, r AFFECTED 

Initial and continuing calibration meet method specific requirements for target analytes 

Criteria 

All RFs must be > 0.05 regardless of method requirements for SPCC. 
All %RSD must be ~ 15 % regardless of method requirements for CCC. 
All %Ds must be ~ 20% regardless of method requirements for CCC. 
It should be noted that Region 2 SOP HW-24 does not specify criterion for the curve correlation 
coefficient (r). A limit for r of~ 0.995 has therefore been utilized as professional judgment. 

Actions 

If any compound has an initial RF or a continuing RF of< 0.05, estimate positive results (J) and 
reject nondetects (R), regardless of method requirements. 
If any compound has a %RSD > 15%, estimate positive results ( J) and use professional judgment 
to qualify nondetects. 
If any compound has a %RSD > 90%, estimate positive results (J) and reject nondetects (R). 
If any compound has a% D > 200k, estimate positive results (J) and rejectnondetects (R). 
If any compound has a% D > 200k, estimate positive results (J) and nondetects (UJ). 
If any compound has a% D > 900k, estimate positive results (J) and reject nondetects (R). 
If any compound has r > 0.995, estimate positive results and nondetects. 

A separate worksheet should be filled for each initial curve 
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DATA REVIEWWORKSHEETS 

VA. BLANK ANALYSIS RESULTS (Sections 1 & 2) 

All criteria were met _X_ 
Criteria were not met 
and/or see below 

The assessment of the blank analysis results is to determine the existence and magnitude of 
contamination problems. The criteria for evaluation of blanks apply only to blanks associated with 
the samples, including trip, equipmen~ and laboratory blanks. If problems with any blanks exis~ all 
data associated with the case must be carefully evaluated to determine whether or not there is an 
inherent variability in the data for the case, or if the problem is an isolated occurrence not affecting 
other data. 

List the contamination in the blanks below. High and low levels blanks must be treated separately. 

Laboratory blanks 

DATE 
ANALVZED 

LABID LEVEU 
MATRIX 

COMPOUND CONCENTRATION 
UNITS 

__ Ait_method_blank_meeth_method_specitic_criteria.__ ___________ _ 

Field/Eguipment/T rip blank 

DATE 
ANALVZED 

LABID LEVEU COMPOUND 
MATRIX 

CONCENTRATION 
UNITS 

_No_tield_blank_analyzed_as_part_of_this_data_package. __________ _ 
_ T argeLanalytes_noLdetected_above_reporting_limits_in_the_equipment_blank_analyzed_with _ 
_ this_data_package. _____________________ _ 
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DATA REVIEWWORKSHEITS 

All criteria were met 
Criteria were not met 
and/or see below _X_ 

SURROGATE SPIKE RECOVERIES 

Laboratory performance of individual samples is established by evaluation of surrogate spike 
recoveries. All samples are spiked with surrogate compounds prior to sample analysis. The 
accuracy of the analysis is measured by the surrogate percent recovery. Since the effects of the 
sample matrix are frequently outside the control of the laboratory and may present relatively unique 
problems, the validation of data is frequently subjective and demands analytical experience and 
professional judgment 
List the percent recoveries {%Rs) which do not meet the criteria for surrogate recovery. 
Matrix: solid/Soil 

8AMPLEID 8URROGATECOMPOUND ACTION 
81 S2 83 

_Surrogate_recoveries_within_laboratory _controUimits_except_for _the_followings _ 
_ JC3254-17 ______ o. ____________ .No_action _ 
_ JC3254-17 2 No_action _ 
_ JC3254-18 0 No_action _ 
_ JC3254-18 2 No_action __ 

Note: Outside contmllimits due to matrix interference. Confumed by re-extraction. 

QC Limits* (Aqueous) 
__ LL_to_UL_ _18_to_128_ _13_to_124_ _1 O_to_127 _ _to __ 
QC Limits* (Solid-Low) 
__ LL_to_UL_ _to__ __to__ __to__ __to. __ 
QC Limits* (Solid-Med) 
__ LL_to_UL_ _to__ __to__ __to__ __to __ 

S1- Nitrobenzene-d5 
S2 - 2-Fiuorobiphenyl S3- Terphenyl-d14 

* QC limits are laboratory in-house performance criteria, LL = lower limit, UL = upper limit 
* If QC limits are not available, use limits of 80 - 120 % for Aqueous and 70 - 130 % for 

solid/soil samples. 

Actions: 

QUALITY %R<10% %R= 10%- LL %R>UL 
Positive results J J J 
Nondetects results R UJ Accept 

Surrogate action should be applied: 
If one or more surrogate in the SVOC fraction is out of specification, but has a recovery of> 10%. 
If any one surrogate in a fraction shows < 1 0 % recovery. 

9 



DATA REVIEW WORKSHEETS 

All criteria were met __ 
Criteria were not met 
andfor see below ___x_ 

VII. A MATRIX SPIKE/MATRIX SPIKE DUPLICATE (MS/MSD) 

This data is generated to determine long term precision and accuracy in the analytical method for 
various matrices. This data alone cannot be used to evaluate the precision and accuracy of 
individual samples. If any % R in the MS or MSD falls outside the designated range, the reviewer 
should determine if there are matrix effects, i.e. LCS data are within the QC limits but MSIMSD 
data are outside QC limit 

1. MSIMSD Recoveries and Precision Criteria 
The laboratory should use one MS and a duplicate analysis of an unspiked field sample if target 
analytes are expected in the sample. If target analytes are not expected, MS/MSD should be 
analyzed. 

list the %Rs, RPD of the compounds which do not meet the criteria. 

Sample ID:_JC3769--2_MSIMSD_(SVOCs)_ Matrixllevei:_Aqueous_ 
Sample ID:_JC3875-1_MSIMSD_(SV0Cs)_ Matrix/levei:_Aqueous_ 

MSORMSD COMPOUND % R RPD QC LIMITS ACTION 
MSIMSD..,.and_RPD_within_laboratory_controUimits_excepLfor_the_following, ____ _ 
_ JC-3769-2 _ 

_ MS/MSD. __ Anthracene. ___ OOAI/0%_-_40_ -_152. ___ Qualify_results_(J) _ 
_ MSD Chrysene 26%_-_31_-_143 No_action. __ _ 
_ MSIMSD Fluoranthene 0%10%_-_42_-_139 No_action* __ _ 
_ MS/MSD Phenanthrene 0%/0%_-_38_-_146 No_action* __ _ 
_ MSIMSD Pyrene 0%/0%_ -_37 _ -_148 No_action* __ _ 
Note: 

* 
* 
Actions: 

*- OUtside control limits due to high level in sample relative to spike amount 

QC limits are laboratory in-house performance criteria, Ll = lower limit UL = upper limit 
If QC limits are not available, use limits of 70 --130 %. 

QUALITY %R<LL %R>UL 
Positive results J J 
ondetects results R Accept 

MSIMSD criteria apply only to the unspiked sample, its dilutions. and the associated MSIMSD 
samples: 

If the % R for the affected compounds were < Ll (or 70 %), quafify positive results (J} and 
nondetects (UJ). 
If the o/o R for the affected compounds were> UL (or 130 %), only qualify positive results 
(J). 
If 25 % or more of all MSIMSD %R were < ll (or 70 %) or if two or more MSIMSD %Rs 
were< 100k, qualify all positive results (J) and reject nondetects (R). 

A separate worksheet should be used for each MSIMSD pair. 
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DATA REVIEW WORKSHEETS 

VII. 8 MATRIX SPIKE/MATRIX SPIKE DUPLICATE 

MSIMSD- Unspiked Compounds 

All criteria were met _NIA_ 
Criteria were not met 
and/or see below 

It should be noted that Region 2 SOP HW-24 does not specify a MSIMSD criteria for the unspiked 
compounds in the sample. A %RSD of< 50% has therefore been utilized as professional judgment 

If all target analytes were spiked in the MSIMSD, this review element is not applicable. 

List the %RSD of the compounds which do not meet the criteria. 

Sample ID: _________ _ Matrix/Level/Unit. _____ _ 

COMPOUND SAMPLE MS CONC. MSD CONC. % RSD ACTION 
CONC. 

----------------------------,.,, ..... > 
~->,> 

-----------------------~/<<"'------
:>/ 

--------------------~·// // 
,/"·,':_/,:> 

--------------------~·.~----------
-------------------~//_:..'/_ .. ________ _ 

' - ,/ 

--------------..,..,.·/.....;."_. --------------
/_/ ~/ 

-----------..,..,."/:. / 

-----""7 ... .;;.___ _____________________ _ 
/ 

----/·~: . .....:.··------------------------
--- /...::..<._/ ________________________ _ 

/ ,-/,/ 

--· ~--------------------------/ /_/ 

Actions: 

* If the % RSD > 50, qualify the positive result in the unspiked samples as estimated (J). 
* If the % RSD is not calculated (NC} due to nondetected value, use professional judgment to 
qualify the data. 
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DATA REVIEW WORKSHEETS 

All criteria were met _x__ 
Criteria were not met 
and/or see below 

VIII. LABORATORY CONTROL SAMPLE (LCS) ANALYSIS 

This data is generated to determine accuracy of the analytical method for various matrices. 

1. LCS Recoveries Criteria 

Where LCS spiked with the same analyte at the same concentrations as the MS/MSD? 
Yes or No. If no make note in data review memo. 
List the %R of compounds which do not meet the criteria 

LCSID COMPOUND %R QC LIMIT 

_Recoveries_within_laboratory_controUimits. _____________ _ 

* 

* 

Actions: 

QC limits are laboratory in-house performance criteria, LL = lower limit, UL = upper 
limit 
If QC limits are not available, use limits of 70 - 130 %. 

QUALITY %R<LL %R>UL 
Positive results J J 
Nondetects results R Accept 

All analytes in the associated sample results are qualified for the following criteria. 

If 25 % of the LCS recoveries were < LL (or 70 %), qualify all positive results 0) and reject 
nondetects (R). 
If two or more LCS were below 10 %, qualify all positive results as (J) and reject 
nondetects (R). 

2. Frequency Criteria: 

Where LCS analyzed at the required frequency and for each matrix? Yes or No. 
If no, the data may be affected. Use professional judgment to determine the severity of the effect 
and qualify data accordingly. Discuss any actions below and list the samples affected. 
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. . 
DATA REVIEW WORKSHEETS 

IX. FIELD DUPLICATE PRECISION 

All criteria were met _x__ 
Criteria were not met 
and/or see below __ 

Sample IDs: JC3254-17/JC3254-18_ Matrix:_ Groundwater __ _ 

Reid duplicates samples may be taken and analyzed as an indication of overall precision. These 
analyses measure both field and lab precision; therefore, the results may have more variability than 
laboratory duplicates which only laboratory performance. It is also expected that soil duplicate 
results will have a greater variance than water matrices due to difficulties associated with collecting 
identical field duplicate samples. 

The project QAPP should be reviewed for project-specific information. 

Suggested criteria: RPD ;:t 30% for Aqueous samples, RPD :t 50 % for solid samples. If both 
samples and duplicate are <5 SQL, the RPD criteria is doubled. 

COMPOUND SQL SAMPLE CONC. DUPLICATE CONC. RPD ACTION 

RPD within laboratory and generally acceptable control limits for analytes detected at 
concentrations > 5 SQL 

Actions: 

Qualify as estimated positive results (J) and nondetects (UJ) for the compound that exceeded the 
above criteria. For organics, only the sample and duplicate will be qualified. 

If an RPD cannot be calculated because one or both of the sample results is not detected, the 
following actions apply: 

If one sample result is not detected and the other is greater than 5x the SQL qualify (J/UJ). 

If one sample value is not detected and the other is greater than 5x the SQL and the SQLs for the 
sample and duplicate are significantly different use professional judgment to determine if 
qualification is appropriate. 

If one sample value is not detected and the other is less than 5x, use professional judgment to 
determine if qualification is appropriate. 

If both sample and duplicate results are not detected, no action is needed. 
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. . . . 
DATA REVIEW WORKSHEITS 

All criteria were met _X_ 
Criteria were not met 
and/or see below 

X. INTERNAL STANDARD PERFORMANCE 

The assessment of the internal standard (IS) parameter is used to assist the data reviewer in 
determining the condition of the analytical instrumentation. 

List the internal standard area of samples which do not meet the criteria. 

* 
* 

Area of+ 100% or -SOOk of the IS area in the associated calibration standard. 
Retention time (RT) within 30 seconds of the IS area in the associated calibration 
standard. 

DATE SAMPLE ID IS OUT IS AREA ACCEPTABLE ACTION 
RANGE 

Internal standard within laboratory control limits 

Actions: 

1. IS actions should be applied to the compound quantitated with the out-of-control ISs 

QUALITY IS AREA< -25% IS AREA = -25 % IS AREA> +100% 
T0-50% 

Positive results J J J 
Nondetected results R UJ ACCEPT 

2. If a IS retention time varies more than 30 seconds, the chromatographic profile for that 
sample must be examined to determine if any false positive or negative exists. For 
shifts of a large magnitude, the reviewer may consider partial or total rejection of the 
data for the sample fraction. 
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DATA REVIEWWORKSHEETS 

XII. SAMPLE QUANTITATION 

All criteria were met _X_ 
Criteria were not met 
andlor see below 

The sample quantitation evaluation is to verify laboratory quantitation results. In the space below, 
please show a minimum of one sample calculation: 

JC3254-17 

Naphthalene 

[ 1 = (334970)(4)/(411339)(2.312) 

= 1.41 ppb OK 

RF= 2.312 
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. . 
DATA REVIEW WORKSHEETS 

XII. QUANTITATION LIMITS 

A. Dilution performed 

SAMPLEID DILUTION FACTOR 

.<:12}/ 

//:::c;i.>· 

.. f<~:>"' 
.<:":;:,>/ 

/c;;:.;~>' 

/,:e>~·' 

.<;;}>" 

~;::?/' 

B. Percent Solids 

Ust samples which have~ 50 % solids 

Actions: 

All criteria were met _x_ 
Criteria were not met 
and/or see below 

REASON FOR DILUTION 
.·&""f.:o• 

~ 
~<{;jf!}Y-' 

.<~·'·· 
/:t:;.·:>~ 

.r3;·;"' 

If the% solids of a soil sample is 10-SOO.k, estimate positive results (J) and nondetects (UJ) 

If the % solids of a soil sample is < 10%, estimate positive results (J) and reject nondetects 
(R) 
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